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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This gui de specification covers roomaitr
conditioners, ductless split units, heat punps, and
air conditioners of the single package or split
systemtype

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choices or locations where text nust be supplied by
t he desi gner.
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PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 (1994; Errata 1994) Safety Code for
Mechani cal Refrigeration
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ASME | NTERNATI ONAL ( ASME)
ASME/ ANSI B31.5 (1992; Errata 1993) Refrigeration Piping

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: Italian laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Norns and Standards
in formng the governing directives for
construction.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

Law 46 (05/03/1990) Safety Norns for Systens.

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d

Uni ficazione" for Italy and is available only in
the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI 5311 (1963) Gipping and hol di ng appliances -
Straps, clanps, squares and bearings -
Summary of standard types

UNI 7145 (1972) Pipe clanps for use on board ships
- Sunmary of standard types

UNI 7773-1 (1981) Seanl ess copper tubes for genera
purpose - Qualities, requirenents and tests

UNI 10376 (1994) Thernml insulation for heating and
cool ing systens for buildings

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)
(UNI EN 1SO) (UNI |SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl EN, UNl ENV, CEI EN, UN EN I SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.
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1

UNI EN
UNI EN
UNI EN
UNI EN
UNI EN
UNI EN
UNI EN
UNI EN
UNI EN
UNI EN
UL 109
UL 900
2

RELATED REQUI REMENTS

779

814-1

| SO 846

1057

1254-1

| SO 1461

1822-5

10147

| SO 10289

29453

(1995) Particulate air filters for genera
ventilation - Requirenents, testing,
mar ki ng

(1999) Air conditioners and heat punps
with electrically driven conpressors -
Cooling node - Part 1. Terns, definitions
and desi gnations

(1999) Plastics - Evaluation of the action
of m croorgani sns

(1997) Copper and copper alloys -
Seaml ess, round copper tubes for water and
gas in sanitary and heating applications

(2000) Copper and copper alloys - Pl unbing
fittings - Part 1. Fittings with ends for
capillary soldering or capillary brazing
to copper tubes

(1999) Hot dip gal vani zed coatings on
fabricated iron and steel articles -
Speci fications and test nethods

(2002) High efficiency particulate air
filters (HEPA and ULPA) - Part 5:
Determ ning the efficiency of filter
el enent

(2000) Continuously hot-dip zinc coated
structural steel strip and sheet -
Techni cal delivery conditions

(2001) Methods for corrosion testing of
metal lic and other inorganic coatings on
metallic substrates - Rating of test
speci nens and manufactured articles
subjected to corrosion tests

(1996) Soft solder alloys - Chenica
conposition and forns

UNDERWRI TERS LABCRATORI ES (UL)

(1997) Tube Fittings for Flammble and
Conbusti bl e Fluids, Refrigeration Service,
and Marine Use

(1994; R 1996) Air Filter Units
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Section 15050, "Basic Mechanical Materials and Methods," applies to this
section with the additions and nodifications specified herein.

1.3 SUBM TTALS

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organizati on.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Fi el d-assenbl ed refrigerant piping; G
Control systemwring diagrans; G
SD- 03 Product Data
Room air conditioners; G
Split system heat punp; G
Packaged heat punp; G
Split systemair conditioning unit; G
Packaged air conditioning unit; G
Packaged air handling unit; G
Filters; G
Refrigerant piping and accessories; G
Coatings for finned tube coils; G
For ductless split units, include indoor noise rating.
SD- 06 Test Reports
[Roomair conditioners - field acceptance test plan; G
[Split system heat punp - field acceptance test plan;, G

[ Packaged heat punp - field acceptance test plan; G
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[Split-systemair conditioning unit - field acceptance test plan; G

]

[ Packaged air conditioning unit - field acceptance test plan; G
[ Packaged air handling unit - field acceptance test plan; @
[Roomair conditioners - field acceptance test report; @

[Split system heat punp - field acceptance test report; G

[ Packaged heat punp - field acceptance test report; G

[Split-systemair conditioning unit - field acceptance test report;

g

[ Packaged air conditioning unit - field acceptance test report; QG
[ Packaged air handling unit - field acceptance test report; @
Salt-spray tests
Start-up and initial operational tests
SD- 08 Manufacturer's Instructions
Room air conditioners
Split system heat punp
Packaged heat punp
Split systemair conditioning unit
Packaged air conditioning unit
Packaged air handling unit
Filters
Refri gerant piping and accessories
SD-10 Operation and Mai ntenance Data
Room air conditioners, Data Package 3; G
Split system heat punp, Data Package 3; G
Packaged heat punp, Data Package 3; G
Split systemair conditioning unit, Data Package 3; G

Packaged air conditioning unit, Data Package 3; G
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Packaged air handling unit, Data Package 3; G
Filters, Data Package 2; G

Submit operation and nmi ntenance data in accordance with Section
01781, "Qperation and Mintenance Data."

SD-11 C oseout Submittals
Post ed operating instructions; G
1.4 QUALI TY ASSURANCE
1.4.1 Modi fication of References

Acconplish work in accordance with the referenced publications, except as
nodi fied by this section. Consider the advisory or recomended provisions

to be nmandatory, as though the word "shall" had been substituted for the
words "shoul d" or "could" or "may," wherever they appear. Interpret
reference to "the Authority having jurisdiction," "the Adm nistrative

Authority," "the Oaner," or "the Design Engineer" to nean the Contracting
Oficer.

1.4.2 Detai|l Draw ng
For refrigerant piping, submt piping |ayout draw ngs, including pipe
si zes, supports, and support details. Submit control systemw ring diagrans.
Wring diagrans shall clearly define both factory wiring and field wring.

1.4.3 Saf ety

Desi gn, manufacture, and installation of unitary air conditioning equi pment
shal |l conformto ASHRAE 15 and Law 46, including |atest updated revisions.

1.4.4 Post ed Operating Instructions

Submit posted operating instructions for each packaged air conditioning
unit.

1.5 REFRI GERANTS
Refrigerants shall have an Ozone Depletion Factor (ODF) of 0.00. The ODF
shall be in accordance with the "Mntreal Protocol On Substances That
Depl ete The Ozone Layer," Septenber 1987, sponsored by the United Nations
Envi ronnent Progranme.

PART 2 PRODUCTS

2.1 SCOURCE MANUFACTURERS

2.1.1 Room Air Conditioners

The foll owi ng nanufacturers provide roomair conditioner units that
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generally conply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

YORK | TALI A - YORK | NTERNATI ONAL S. p. A.
Via xxv Aprile, 29

20030 Barlassina (M)

Tel : 362-5381

Fax: 362-565493

WWW. yor K. com

PANASONI C | TALIA S. p. A
Via Lucini, 19

20125 Ml ano, Italy
Tel .: 39 02 67881

Fax: 39 02 6788427
WWW. panasoni c. it

. 1.2 Ductless Split Units

The foll owi ng nmanufacturers provide ductless split air conditioner units
that generally conply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

YORK | TALI A - YORK | NTERNATI ONAL S. p. A.
Via xxv Aprile, 29

20030 Barlassina (M)

Tel : 362-5381

Fax: 362-565493

WWW. yor K. com

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

DAl KIN Al R CONDI TI ONI NG | TALY S. p. A
Via Trebbia, 20

20135 Mlano, Italy

Tel .: 39 02 584551

Fax: 39 02 583173
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www, dai ki n. it

PANASONI C | TALIA S. p. A
Via Lucini, 19

20125 Mlano, Italy
Tel .: 39 02 67881

Fax: 39 02 6788427
WWW. panasoni c. it

. 1.3 Split System Heat Punps, 18 kWand Snall er

The foll owi ng nanufacturers provide split system heat punps, |ess than 18
kW size, that generally conply with these specifications:

CARRI ER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

DAl KIN Al R CONDI TI ONI NG | TALY S. p. A
Via Trebbia, 20

20135 Mlano, Italy

Tel .: 39 02 584551

Fax: 39 02 583173

www. dai kin.it

PANASONI C | TALIA S. p. A
Via Lucini, 19

20125 Mlano, Italy
Tel .: 39 02 67881

Fax: 39 02 6788427
WWW. panasoni c. it

. 1.4 Packaged Heat Punps, 18 kWand Snal | er

The foll owi ng nanufacturers provide packaged heat punp systenms, |ess than
18 kWsize, that generally conply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it
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TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

CLIVET ITALIA S.r. 1.

Zona I ndustriale

32030 Villapaiera - Feltre (Belluno), Italy
Tel .: 39 0439 89844

Fax: 39 0439 81404

email: info@linmveneta.it

CLI MAVENETA S. p. A

Via Sarson, 57/c

36051 Bassano del Grappa (Vicenza), ltaly
Tel .: 39 0424 501448

Fax: 39 0424 509509

email: info@linmveneta.it

.1.5 Split System Heat Punps, 21 kWto 88 kW Capacity

The foll owi ng nanufacturers provide split system heat punps, 21 kWto 88 kW
size, that generally conply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

CLIVET ITALIA S.r. 1.

Zona I ndustriale

32030 Villapaiera - Feltre (Belluno), Italy
Tel .: 39 0439 89844

Fax: 39 0439 81404

email: info@linmveneta.it

CLI MAVENETA S. p. A

Via Sarson, 57/c

36051 Bassano del Grappa (Vicenza), ltaly
Tel .: 39 0424 501448

Fax: 39 0424 509509

email: info@linmveneta.it
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2.1.6 Packaged Heat Punps, 21 kWto 88 kW Capacity

The foll owi ng nanufacturers provi de packaged heat punp systens, 21 kWto 88
kW size, that generally conply with these specifications:

CARRI ER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

CLIVET ITALIA S.r. 1.

Zona I ndustriale

32030 Villapaiera - Feltre (Belluno), Italy
Tel .: 39 0439 89844

Fax: 39 0439 81404

email: info@linmveneta.it

CLI MAVENETA S. p. A

Via Sarson, 57/c

36051 Bassano del Grappa (Vicenza), ltaly
Tel .: 39 0424 501448

Fax: 39 0424 509509

email: info@linmveneta.it

2.1.7 Split SystemAir Conditioning Unit 18 kWand Snall er

The foll owi ng nanufacturers provide split systemair conditioning units,
| ess than 18 kWsize, that generally conply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

AERMEC S. p. A
Via Romm, 44
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2.

37040 Bevil acqua (VR
Tel : 0442-633111

Fax: 0442-93577

WWW. aer mec. com

DAl KIN Al R CONDI TI ONI NG | TALY S. p. A
Via Trebbia, 20

20135 Mlano, Italy

Tel .: 39 02 584551

Fax: 39 02 583173

www. dai kin.it

PANASONI C | TALIA S. p. A
Via Lucini, 19

20125 Ml ano, Italy
Tel .: 39 02 67881

Fax: 39 02 6788427
WWW. panasoni c. it

.1.8 Packaged Air Conditioning Units 18 kWand Snal | er

The foll owi ng nanufacturers provide packaged air conditioning units,
than 18 kWsi ze, that generally conmply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

CLIVET ITALIA S.r. 1.

Zona I ndustriale

32030 Villapaiera - Feltre (Belluno), Italy
Tel .: 39 0439 89844

Fax: 39 0439 81404

email: info@linmveneta.it

CLI MAVENETA S. p. A

Via Sarson, 57/c

36051 Bassano del Grappa (Vicenza), ltaly
Tel .: 39 0424 501448

Fax: 39 0424 509509

email: info@linmveneta.it

1.9 Split SystemAir Conditioning Unit 21 kWto 88 kW Capacity
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The foll owi ng nanufacturers provide split systemair conditioning units, 21
kWto 88 kWsize, that generally conmply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

AERVEC S. p. A

Via Roma, 44

37040 Bevil acqua (VR
Tel : 0442-633111

Fax: 0442-93577

WWW. aer mec. com

CLIVET ITALIA S.r. 1.

Zona I ndustriale

32030 Villapaiera - Feltre (Belluno), Italy
Tel .: 39 0439 89844

Fax: 39 0439 81404

email: info@linmveneta.it

CLI MAVENETA S. p. A

Via Sarson, 57/c

36051 Bassano del Grappa (Vicenza), ltaly
Tel .: 39 0424 501448

Fax: 39 0424 509509

email: info@linmveneta.it

AIR BLUE S.r.l.-BLUE BOX S.r. 1.
Via E. Mattei, 6

35028 Piove di Sacco (PD), Italy
Tel .: 39 049 9716300

Fax: 39 049 9704105

www. bl uebox. it

.1.10 Packaged Air Conditioning Units 21 kWand Larger

The foll owi ng nanufacturers provide packaged air conditioning units of 21
kWsize and | arger that generally conply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361
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Fax: 039-3636510
WWV. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

CLIVET ITALIA S.r. 1.

Zona I ndustriale

32030 Villapaiera - Feltre (Belluno), Italy
Tel .: 39 0439 89844

Fax: 39 0439 81404

email: info@linmveneta.it

CLI MAVENETA S. p. A

Via Sarson, 57/c

36051 Bassano del Grappa (Vicenza), ltaly
Tel .: 39 0424 501448

Fax: 39 0424 509509

email: info@linmveneta.it

.1.11 Packaged Air Handling Unit

The foll owi ng nanufacturers provide straight cool packaged air handling
units that generally conply with these specifications:

CARRIER S. p. A

Via Raffaello Sanzio, 9
20058 Villasanta (M)
Tel : 039-36361

Fax: 039-3636510

WWW. carrier.it

TRANE | TALI A Srl

Via Enrico Ferm 21/33
20090 Cusago (M)

Tel : 02-457951

Fax: 02-4880170
WWW. t rane. com

.1.12 Filters

The foll owi ng nanufacturers provide repl aceabl e, high efficiency, and
cl eanable type filters that generally conply with these specifications:

TECHNI K S. p. A

via dei Lavoratori, 78
20092 Cinisello Balsanb (M)
Tel : 02-660761

Fax: 02-660-76329

ww. techni k. it
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FCR S. p. A

Via Enrico Ferm, 3

20092 Cinisello Balsamb (M)
Tel : 02-617981

Fax: 02-61798300

www. fer.it

GENERAL FILTER

Via Caracciolo, 13

20010 Barbaina di Lainate (M)
Tel : 02- 93550640

Fax: 02-93255670

www. general filter.com

VEFIM SI STEM DI FILTRAZIONE S.r.|.
Strada dell' Al po, 3

37136 Verona

Tel : 045-581913

Fax: 045-8202126

ww. vefimit

CAMFIL S.p. A

Vi a Caj kovskij 24/22

20092 Cinisiello Balsanb (M), ltaly
Tel .: 39 02 66048961

Fax: 39 02 66048120

TROX | TALI ANA S. p. A

Via Piemonte 23/ D/ C

20098 San G uliano Mlanese (M), Italy
Tel .: 39 02 9829741

Fax: 39 02 98297460

.2 ROOM Al R CONDI TI ONERS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Equi pnent having a higher efficiency than
required by ASHRAE 90.1 shall be specified if shown
to be life-cycle cost effective. Equipnent
efficiency shall be in accordance with ASHRAE 90. 1
with actual energy efficiency ratio (EER) as
schedul ed on drawi ngs wi th equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

UNI EN 814-1. Mninmumenergy efficiency ratio (EER) shall be as schedul ed.
Provide units renpovable frominside the building for servicing wthout
renovi ng the outside cabinet. Construct outside cabinets, including netal
grilles to protect condenser coils, of zinc-coated steel or alum num
Steel and zinc-coated surfaces shall receive at |east one coat of priner
and manufacturer's standard factory applied finish I nsul ate cabinets to
prevent condensation and run off of nobisture. Provide nounting hardware
made of corrosion resistant material or protected by a corrosion resistant
finish. Provide air filters of the [throwaway] [or] [permanent washabl e]
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2.

2.

2.

type renovabl e without the use of tools and arranged to filter both room
and ventilating air. Renpve condensate by neans of a drain or by
evaporation and diffusion. Provide with netal or plastic mounting flanges
on each side, top, and bottomof unit. For thru-the-wall installations
provi de al um num or shop painted zinc-coated steel flanged tel escopic wal

sl eeves. Design wall sleeves to restrict driving rain. For w ndow nounted
units provide shop painted netal nounting brackets, braces, and sil

pl ates. Mount conpressors on vibration isolators. M nimm cooling
capacity shall be not less than that indicated. [Provide light tight units
serving dark roons. ]

2.1 Units for Operation on 220 Volts

Provide 3-wire cords of manufacturer's standard length. |If not existing,
provide a receptacle within reach of the standard | ength cord. Cords shal
have a 15- or 20-anp, 3-pole, 220 volt ground type plug to match receptacle.

. 2.2 Units for Operation on 208 or 230 Volts

Provide 3-wire cords of manufacturer's standard length. |If not existing,
provide a receptacle within reach of the standard | ength cord. Cords shal
have a 15-, 20-, or 30-anp, 3-pole, 250 volt ground type plug to natch
receptacl e.

.2.3 Controls

Mount controls in cabinet. Mnual controls shall pernit operation of
either the fan or the fan and refrigerating equi pmrent. Fan control shal
provide two fan speed settings. Automatic controls shall include a
thernostat for controlling air tenperature. Thernostat shall have an

adj ustabl e range, including 22 to 27 degrees Cand shall automatically turn
the refrigeration systemon or off to maintain the preselected tenperature
within plus or mnus 20 degrees C.

3 SPLI T SYSTEM HEAT PUMP, 18 kW AND SMALLER

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Equi pnent efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

3.1 Conceal ed Evapor at or-Fan Conponents
3.1.1 Chassi s

Gal vani zed steel with flanged edges, renopvable panels for servicing, and
i nsul ati on on back of panel

a. Insulation: Faced, glass-fiber duct |iner

b. Drain Pans: Corrosion protected steel or PVC, with connection for
drain; insul ated.
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c. Suitable for vertical or horizontal nounting.
.3.1.2 Refrigerant Coils
Copper tube, with nmechanically bonded al unmi numfins and with thernal
expansion valve or orifice. Coils shall be factory pressure and | eak
t est ed.
.3.1.3 El ectric Coil
Hel i cal , nickel-chrone, resistance wire heating elenments with refractory
ceram ¢ support bushings; automatic-reset thernmal cutout; built-in nagnetic
contactors; nanual reset thernmal cutout; airflow proving device; and one
time fuses in ternmnal box for overcurrent protection.

.3.1.4 Fan

Forward curved, double w dth wheel of galvanized steel; directly connected
to notor.

.3.1.5 Fan Mot or

Mul ti-speed, PSC type.

.3.1.6 Di sposable Filters

25 mmthick, in fiberboard franes.

.3.1.7 Wring Term nations

Connect notor to chassis wiring with plug connection.
.3.2 Duct | ess Evapor at or - Fan Conponent s

Provide [wall mounted] [ceiling nounted] [or] [cassette type] ductless
evapor at or-fan conponents.

.3.2.1 Cabi net

Enanel ed steel with renovabl e panels on front and ends, and di scharge drain
pans with drain connection.

.3.2.2 Refrigerant Coils

Copper tube, with nmechanically bonded al unmi numfins and with thernal
expansi on val ve.

.3.2.3 El ectric Coil
Hel i cal , nickel-chrone, resistance wire heating elenments with refractory
ceram ¢ support bushings; automatic reset thernmal cutout; built-in nagnetic

contactors; nanual reset thermal cutout; airflow proving device; and
one-time fuses in termnal box for overcurrent protection.
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2.3.2.4 Fan and Mbtor

Centrifugal fan, directly driven by multispeed, electric notor with
i ntegral overload protection; resiliently nounted

2.3.2.5 Filters

Per manent and cl eanabl e.
2.3.3 Ai r - Cool ed, Conpressor-Condenser Conponents
2.3.3.1 Casi ng

Steel, finished with baked enanel, with renovabl e panels for access to
controls, weep holes for water drai nage, and mounting holes in base.
Provi de brass service valves, fittings, and gage ports on exterior of
casi ng.

2.3.3.2 Conpr essor

Hernetically seal ed and nounted on vibration isolation. Furnish with oi
system operating charge, and notor. Conpressor notor shall have thernal
and current sensitive overload devices, start capacitor, relay, and
contactor. Mdtor shall be suitable for operation in a refrigerant

at nosphere.

a. Conpressor Type: Reciprocating or scroll

b. Conpressor notor with nmanual reset high pressure switch and
autonatic reset |ow pressure switch

[c. Crankcase Heater: Provide unit with conpressor oil sunp heater.]
2.3.3.3 Refrigerant Coils

Copper tube, with nmechanically bonded alum numfins and with liquid
subcool er. Tubes shall be cl eaned, dehydrated, and sealed. Coils shall be
factory pressure and | eak tested. [Provide phenolic epoxy
corrosion-protection coating to condenser [and evaporator] coils.]

2.3.3.4 Refrigerati on Conponents

Refrigerant circuit conponents shall include brass external liquid line
service valve with service gage port connections, suction |ine service

val ve with service gage connection port, service gage port connections on
conpressor suction and discharge lines with Schrader-type fittings with
brass caps, accumulator (if required by manufacturer), bi-flow filter
drier, pressure relief, reversing valve, heating node netering device, and
| ow tenperature air cut-off thernostat.

2.3.3.5 Fan

Al umi num propel ler type, directly connected to notor.
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2.3.3.6 Mot or
Permanently lubricated, with integral thernmal overload protection
2.3.3.7 Qperating Characteristics
Unit shall be capable of starting and running at 46 degrees C anbi ent
out door tenmperature. Conpressor with standard controls shall be capabl e of
operation down to 12.7 degrees C anbi ent outdoor tenperature.

2.3.3.8 Controls and Safeties

Operating controls and safeties shall be factory sel ected, assenbl ed, and
tested. The m ni num functions shall include the foll ow ng:

a. Controls:

1) Time delay restart to prevent conpressor reverse rotation on
singl e phase scroll conpressors.

2) Autonmmtic restart on power failure.
3) Safety lockout if any outdoor unit safety is open

4) Atine delay control sequence is also provided standard
through the fan coil board, thernostat, or controller

5) High pressure and liquid line | ow pressure switches.
6) Automatic outdoor fan notor protection

7) Start capacitor and relay (single phase units w thout scrol
conpressors).

b. Safeties:
1) System di agnosti cs.
2) Conpressor notor current and tenperature overl oad protection
3) High pressure relief.
4) Qutdoor fan failure protection
c. Electrical Requirenents
1) Unit shall operate on single phase, 50 Hz power at 220 volts.
2) Unit electrical power shall be a single point connection
3) Provide unit control voltage to the indoor fan coil
4) Unit shall have high- and | owvoltage terninal block

connecti ons.
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When the split systemequipnent is required to
provi de cooling at outside air tenperatures bel ow
12.7 degrees C, the | ow anbient kit should be
specified for the equi pnent. The Liquid Sol enoid

Val ve should be specified with all |ong-refrigerant
lines applications (over 30 neters).

EE R R R R R R R R R R R R R R R R R R R R R I R

d. Special Features (Field Installed):

[1) Low Anbient Kit: Control shall regulate fan notor cycles in
response to saturated condensing pressure of the unit. The contro
shal | be capabl e of nmaintaining a condensing tenperature of 37.8
degrees C +/- 5.5 with outdoor tenperatures to - 17.8 degrees C. ]

[2) Liquid Solenoid Valve: This electronically operated shutoff
val ve shall close and open in response to conpressor operation.]

.3.4 Accessori es

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect one of the follow ng 2 choices.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

[2.3.4.1 Ther nost at

Low vol tage with subbase to control conpressor and evaporator fan
with temperature indication and adjustnment, fan "on-auto", and

Pr ovi de

"heat -of f-cool" functions. provide energency heat control and indication

when provided. Thernostat shall include an autonmatic reset tiner
prevent rapid cycling of conpressor

1[2.3.4.2 Ther nost at

to

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The wireless infared option is only avail able
with sone ductl ess evaporator-fan options.

Coordi nate for availability before using this
option.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Wreless infrared functioning to renptely control conpressor and evaporat or

fan, with the foll ow ng features
a. Conpressor tine delay.
b. 24 hour tinme control of systemstop and start.

c. Liquid crystal display indicating tenperature, set-point
tenperature, tine setting, operating node, and fan speed.

d. Fan speed selection, including auto setting.
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12.3.4.3 Refrigerant Line Kits

Soft anneal ed copper suction and liquid lines factory cl eaned, dried,
pressurized, and sealed; factory insulated suction line with flared
fittings at both ends.

2.4 PACKAGED HEAT PUMP, 18 kW AND SMALLER

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Equi pnment efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Factory assenbled and tested, single piece, air-to-air heat punp; designed
for exterior installation. Conplete with conpressor, indoor and outside
refrigerant coils, indoor (evaporator) fan and outside (condenser) fan
refrigeration and tenperature controls, filters, dampers, and factory

Wi ring and piping

2.4.1 Unit Cabi net

Steel construction with enanel paint finish, renovabl e panels or access
doors with neoprene gaskets for inspection and access to internal parts.

a. Insulate internal cabinet surfaces with mninmm 13 mmthick
thermal insulation coated on the air side so insulation nmateri al
wi Il not del am nate when exposed to the air stream

b. Unit shall include sloped non-corrosive drain pan with m ni nrum 20
nmm ext ernal condensate piping connection

c. Furnish with knockouts for electrical and piping connections,
exterior condensate drain connection, and lifting |ugs.

2.4.2 | ndoor (Evaporator) Fan
Forward curved, centrifugal, [belt driven] [or] [directly driven by
nmulti-speed nmotor]. Steel fan wheel with corrosion resistant finish,
doubl e inlet type, and dynam cally bal anced.

2.4.3 Qut si de (Condenser) Fan

Propel l er type, alum num blades riveted to corrosion resistant steel body,
direct drive notor, dynam cally bal anced.

2.4. 4 Mbt or s
Conpressor motors shall be refrigerant cooled type with thermal and current
overload protection. Furnish fan notors with permanently |ubricated

bearings and thermal overload protection. Qutdoor (condenser) fan notor
shall be totally encl osed type.
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2.4.5 Refrigerant Coils
Al umi num pl ate fins mechanically bonded to seanl ess copper tubes with all
joints brazed. Steel coil casing with equalizing type vertical
di stributor. Tubes shall be cl eaned, dehydrated, and seal ed. Factory
pressure and |l eak test coils. [Provide phenolic epoxy corrosion-protection
coating to condenser [and evaporator] coils.]
2.4.6 Conpr essors
Manuf acturer's standard hernetic conpressor with integral vibration
isolators and internal pressure relief. Furnish with oil system operating
charge, and notor. Conpressor notor shall have thermal and current
sensitive overload devices, start capacitor, relay and contactor. Motor
shall be suitable for operation in refrigerant atnosphere. [Provide with
conpressor oil sunp heater.]
2.4.7 Refrigeration System
Shal | include, but not be linted to, the follow ng conponents:
a. Conpressor.
b. CQutside (condenser) coil and fan.

c. Indoor (evaporator) coil and fan.

d. 4-way reversing valve[ and suction line accunulator if required by
manuf acturer].

e. Expansion val ve.

f. Refrigerant dryer.

g. High pressure switch.
h. Low pressure switch.

i. Thernostat for coil freeze-up protection during |ow anbi ent
tenperature operation or loss of air.

j. Low anmbi ent switch.
k. Brass service valves installed in discharge and liquid |ines.
I. Charge of refrigerant.
2.4.8 Filters
Provide filters of the type specified in this section.
2.4.9 El ectric Heat

Hel i x wound, nickel-chronme, electric resistance elenents, factory wired for
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single point wiring connection; with tinme delay for element staging, and
overcurrent and overheat protective devices. Heater elenents shall be
adequately supported and insulated with ceram c bushings. Provide capacity
and characteristics as indicated in equi pnent schedul e.

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Sel ect either the outdoor air danper or the
economi zer.

EE R R R R R R R R R R R R R R R R R R R R R I R

[2.4.10 Qut side Air Danper

[a. Linked danper blades, for 0 to 25 percent outside air, bird
screen, and hood. ]

[b. Fully nodul ating, spring return danper notor, bird screen, and
hood. ]

1[2.4.11 Economi zer

Return and outside air danpers with neoprene seals, outside air filter, and
hood.

a. Danper Mdtor: Fully nodulating spring return with adjustable
m ni mum posi tion.

b. Control: Electronic control systemuses [outside air tenperature]
[mxed air and outside air tenperature] [outside air enthal py] to
adj ust m xi ng danpers.

c. Relief Danper: Gavity actuated with bird screen and hood.
12.4.12 Power Connecti on

Provide for single connection of power to unit with [unit-nounted
di sconnect switch accessible fromoutside unit and] control-circuit
transformer with built-in circuit breaker

2.4.13 Qperating Characteristics

Unit shall be capable of starting and running at 46 deg. C anbi ent outdoor
tenperature. Conpressor with standard controls shall be capabl e of
operation down to 4.4 deg. C anbient outdoor tenperature.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Note: Select control options fromfollow ng 3
par agraphs. Control options shall be coordi nated
with existing base controls and project budget.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

[2.4.14 DDC

Install stand al one control nodule providing |ink between unit controls and
DDC system Control nodul e shall be conpatible with tenperature control
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system specified in Section 15910, "Direct Digital Control System"
1[2.4.15 El ectromechani cal Ther nost at

St aged heating and cooling on subbase with nanual system switch
(on-heat-auto-cool) and fan switch (auto-on).

a. Night setback operation with single stage heating control with [7
day] [24 hour] tine clock with battery backup.

b. Fan proving switch to lock out unit if fan fails.
c. Dirty filter switch.
1[2.4.16 Ther nost at

Progranmmabl e, electronic; with heating setback and cooling setup with 7 day
progranm ng; and the foll ow ng:

a. Touch sensitive keyboard.

b. Automatic swtching.

c. Deg Creadout.

d. LED indicators.

e. Hour/day programi ng.

f. Manual override capability.

g. Tine and operational nobde readout.
h. Status indicator.

i. Battery backup.

j. Subbase with manual system switch (on-heat-auto-cool) and fan
swi tch (auto-on).

k. Fan proving switch to lock out unit if fan fails.
I. Dirty filter switch.
1[2.4.17 Optional Accessories
[a. Low Anbient Package: Solid state control and condenser coil
tenperature sensor for controlling outdoor (condenser) fan notor
operation, that shall allow unit to operate down to mnus 17 deg. C

out door anbi ent tenperature.]

[b. Service Qutlets: One duplex outlet, 220V, ground fault, circuit
interrupter type, protected from weat her.]
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[c. Dirty filter switch.]

[d. Coil guards of painted, galvanized steel wire.] [Hail guards of
steel, painted to match casing.]

[e. [Step-down] [Flush] diffuser with alumnumgrilles, insulated
di ffuser box with flanges, and interior transition.]

12.4.18 Roof Curb

Steel with corrosion-protection coating, gasketing, and factory installed
wood nail er; m nimum height of [350] [600] [___ ] mm

2.5 SPLI T SYSTEM HEAT PUWMP, 21 kWto 88 kW CAPACI TY

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Equi prent efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R R R I

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: A packaged air handling unit specification is
included later in this section to be matched with
thi s equi prnent.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Multiple condensing units nmay be paired with
one air-handling unit on larger systens. For
exanpl e: an 88 kWsystem nay consist of one air
handl i ng unit, one direct expansion coil, one 35 kW
heat punp and one 53 kW heat punp. For systens

| arger than 27 kWoperating to serve a variable | oad
t he desi gner shoul d consider nultiple condensing
units.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Factory assenbled and tested, electrically controlled, air-cooled split
system heat punp unit, designed for exterior installation. Unit shal
function as the outdoor conmponent of an air-to-air electric heat punp
system

a. Unit shall be used in a refrigerant circuit matched with a
packaged air-handling unit, as approved by the manufacturer

b. CQutdoor nounted, air-cooled split systemheat punp unit shall be

suitable for on the ground or rooftop installation on a full |eve
pad or on raised pads at each support point. The unit shal
consi st of a conpressor, fin-tube coil, propeller type fan, fan

notor, refrigeration control devices, and a control box. Al
conponents shall be factory assenbled as a single unit.

c. A holding charge of R-407-C shall be included.
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[d. Multiple condensing units nay be used with one air-handling unit
on | arger systens.]

2.5.1 Unit Cabi net
Gal vani zed steel construction with enanel paint finish.
a. Fan venturi housings and guards shall be assenbled on the unit.

b. A renovabl e panel shall be provided for access to conpressor and
control conpartnents.

c. Lifting holes shall be provided to facilitate rigging.

[d. Arefrigerant accunulator with a fusible plug relief shall be
installed in the cabinet, if required by the manufacturer to
achi eve the schedul ed perfornmance.]

2.5.2 Fans

Propel l er type, alum num bl ades fastened to corrosion resistant steel body,
direct drive, dynam cally bal anced.

a. Fan notor shall be totally enclosed type with permanently
| ubricated bearings and thernmal overload protection

b. Fan shall be arranged for vertical discharge.
2.5.3 Conpressor/ Mot or Assenbly

Conpressor nmotors shall be refrigerant cooled type with thermal and current
over| oad protection.

a. QI punp shall be autonmatically reversible

b. Casing shall include discharge shutoff valves and a crankcase oi
heat er.

c. Conpressor assenbly shall be installed on spring vibration
i sol ators.

2.5. 4 Refrigerant Coils
Coil shall have copper tubes, alunm numplate fins, and gal vani zed stee
tube sheets. The fins shall be bonded to tubes by nechani cal expansion

Coil shall be circuited for sub-cooling in cooling node operation

a. For refrigerant control, the unit shall be equipped with a liquid
line, suction line, and conpressor discharge service val ves.

b. The unit shall include a reversing valve for effective heat punp
operation.
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c. Provide an accunulator with fusible plug relief if required by the
manuf act urer.

d. Provide each systemwith 3 service ports: one on the suction line,
one on the liquid line, and one on the conpressor discharge line.
Each port shall be capped for |eak tightness.

2.5.5 Controls and Safeties

Operating controls and safeties shall be factory sel ected, assenbl ed, and
tested. M nimum control functions shall be as |isted bel ow

2.5.5.1 Control s
a. Tine delay restart control to prevent conpressor short-cycling.
b. Defrost control to consist of a tine and tenperature activated
systemthat initiates defrost nbde at selectable intervals of 30,
50, or 90 minutes in response to a tenperature signal
2.5.5.2 Safeties
a. High discharge pressure cutout swtch
b. Loss-of-charge cutout switch
c. Conpressor notor current and tenperature overl oad cutouts.
d. 5 minute recycle protection to prevent conpressor short cycling.
e. Device to hold the conpressor off-line until nmanual reset at the
t hernostat when any of the following are tripped: Hi gh discharge

pressure, high conpressor notor tenperature, or |oss of charge

2.5.6 El ectrical Requirenents

Factory supplied and installed transforner shall provide 24V control
voltage. Al power and control circuit wiring shall conply with |ocal and

nati onal codes.

[2.5.7 Optional Features

[2.5.7.1 Head Pressure Control
Control shall vary the fan notor speed in response to the saturated
condensi ng tenperature of the unit. The control shall be capable of
mai nt ai ni ng a condensi ng tenperature of 38 deg. C plus or mnus 12 deg. C
wi th outdoor tenperature at -28 deg. C

1[2.5.7.2 Qut door Ther nost at

Adj ustabl e control shall activate electric heaters in stages to provide
suppl enental heat. Range: -34 deg. Cto 32 deg. C
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1[2.5.7.3 Di sconnect Switch
Provide field installed, unit nmounted di sconnect sw tch
1[2.5.7. 4 24V Ther nostat and Subbase

Ther nost at / subbase shall provide control of space tenperature by all ow ng
sel ection of heating or cooling, and continuous or automatic fan operation

]1[2.5.7.5 Conmuni cati ng El ectroni ¢ Ther nost at

El ectroni ¢ programuabl e thernostat assenblies shall provide 2-stage heating
and 2-stage cooling control with renpte comunication ability and shall be
factory supplied for field installation

1[2.5.7.6 Coi |l @uard

Gille shall protect condenser coil from damage by | arge objects or
vandal i sm

1[2.5.7.7 Hai | Quard

Guard shall protect unit agai nst damage from danmage by hail or flying
debri s.

]1[2.5.7.8 Copper-Fin Coils

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: This option is not available from al
manuf acturer's. The designer shall research
availability before including this option

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Condenser coil shall be constructed of copper fins nechanically bonded to
copper tubes and copper tube sheets. Gl vani zed steel tube sheets shall not
be acceptable. A polynmer strip shall prevent coil assenbly from contacting
sheet netal coil pan to mininmze potential for gal vanic corrosi on between
the coil and pan. Al copper construction shall provide protection in
noder at e coastal applications.

1[2.5.7.9 Condenser Coil Coating
Provi de phenolic epoxy corrosion-protection coating to condenser coils.

112.5.8 Ther nostat Contr ol

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Sel ect one of the follow ng choices.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

[ Programmabl e nmulti-stage thermostat with 7 day clock, holiday scheduling,
| arge backlit display, and renote sensor capability.]

[ Programmabl e communi cating nulti-stage thernostat with fan switch, tine
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2.

2.

cl ock, LCD display, degrees C capability, and DDC conpatibility.]

[ Commercial electronic thernostat with 7 day time cl ock, auto-changeover,
nul ti-stage capability, and large LCD tenperature display.]

[ Non- progranmmabl e thernostat with fan switch subbase.]

6 PACKAGED HEAT PUMP, 21 kWto 88 kW CAPACI TY

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Equi pnment efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Factory assenbled and tested, single piece, air-to-air heat punp; designed
for exterior installation. Conplete with conpressor, indoor and outside
refrigerant coils, indoor (evaporator) fan and outside (condenser) fan
refrigeration and tenperature controls, filters, dampers, and factory

Wi ring and piping

.6.1 Unit Cabi net

Gal vani zed steel construction with enanel paint finish, renovable panels or
access doors with neoprene gaskets for inspection and access to interna
parts.

a. Insulate internal cabinet surfaces with mninmm 13 mmthick
thermal insulation coated on the air side so insulation nmateri al
wi Il not del am nate when exposed to the air stream

b. Unit shall include sloped non-corrosive drain pan with m ni nrum 20
nmm ext ernal condensate piping connection

c. Furnish with knockouts for electrical and piping connections, and
exterior condensate drain connection

d. Furnish unit with base rails. Provide base rails with holes or
lifting lugs to facilitate overhead riggi ng.

.6.2 | ndoor (Evaporator) Fan

I ndoor bl ower shall be of the direct- or belt-driven, double inlet, forward
curved centrifugal type. Belt drive shall include an adjustable pitch
notor pulley. Indoor blower shall be made fromsteel with a corrosion

resistant finish and shall be dynanically bal anced.

.6.3 Qut si de (Condenser) Fan

Propel l er type, alum num blades riveted to corrosion resistant steel body,
direct drive notor, dynam cally bal anced.

6.4 Mot or s
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Conpressor nmotors shall be refrigerant cooled type with thermal and current
overload protection. Furnish fan notors with permanently |ubricated
bearings and thermal overload protection. Qutdoor (condenser) fan notor
shall be totally encl osed type.
.6.5 Refrigerant Coils
Al umi num pl ate fins mechanically bonded to seanl ess copper tubes with al
joints brazed. Steel coil casing with equalizing type vertica
distributor. [Provide phenolic epoxy corrosion protection coating to
condenser [and evaporator] coils.]
.6.6 Conpr essors
Provide [One conpressor.] [2 conpressors.] [quantity as indicated on
equi pnment schedule.] Manufacturer's standard hernetic conpressor with
integral vibration isolators, internal pressure relief[, and crankcase
heater].
.6.7 Refrigeration System
Shal | include, but not be linted to, the follow ng conponents:

a. Conpressor(s).

b. CQutside (condenser) coil and fan

c. Indoor (evaporator) coil and fan

d. 4-way reversing valve[ and suction line accunulator, if required
by the manufacturer].

e. Check val ves

f. Expansion valves with replaceable thernostatic el enents.
g. Refrigerant dryers

h. High pressure sw tches

i. Low pressure switches.

j. Thernostats for coil freeze-up protection during | ow anbient
tenperature operation or loss of air.

=~

ndependent refrigerant circuits on units 26.4 kWand | arger
I. Brass service valves installed in discharge and liquid |ines.
m Charge of refrigerant.

n. Tinmed Of Control: Automatic reset control shuts conpressor off
after 5 mnutes.
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2.6.8 Filters

Standard filter section shall consist of factory installed | owvelocity,
throwaway 50 mmthick fiberglass filters of comrercially avail abl e sizes.
Filter face velocity shall not exceed 1.5 nis at nominal airflows. Filters
shal | be accessible through an access panel with "no-tool" renoval.

2.6.9 El ectric Heat

Hel i x wound, nickel-chronme, electric resistance elenents, factory wired for
single point wiring connection; with tinme delay for element staging, and
overcurrent and overheat protective devices.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Sel ect either the outdoor air danper or the
economi zer.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[2.6.10 Qut side Air Danper

[a. Linked danper blades, for 0 to 25 percent outside air, bird
screen, and hood. ]

[b. Fully nodul ating, spring return danper notor, bird screen, and
hood. ]

1[2.6.11 Economi zer

Return and outside air danpers with neoprene seals, outside air filter, and
hood.

a. Danper Mtor: Fully nodulating spring return with adjustable
m ni mum posi tion.

b. Control: Electronic control systemuses [outside air tenperature]
[mxed air and outside air tenperature] [outside air enthal py] to
adj ust m xi ng danpers.

c. Relief Danper: Gavity actuated with bird screen and hood.
12.6.12 Power Connecti on

Provide for single connection of power to unit with [unit nounted
di sconnect switch accessible fromoutside unit and] control circuit
transformer with built-in circuit breaker

2.6.13 Qperating Characteristics

Unit shall be capable of starting and running at 46 deg. C anbi ent outdoor
tenperature. Conpressor with standard controls shall be capabl e of
operation down to 4.4 deg. C anbient outdoor tenperature. Conpressor shal
be capabl e of operation in heating duty down to 23 deg. C anbi ent outdoor
air tenmperature. Unit shall be capable of sinmultaneous heating duty and
defrost cycle operation when auxiliary [gas] [electric] heat.
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2.6.14 Unit Controls

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Careful consideration shall be given to Unit
Controls. WMany of these itens are readily avail able
for systens |arger than 70kW For snmller systens
these itens may add significant cost to the

equi pnent .

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Conplete with self contained | ow voltage control circuit and components to
contain at least the follow ng features:

a. Indoor fan on/off delay.

b. Default control to ensure proper operation after power
i nterruption.

c. Service relay output.

d. Field adjustable control paraneters.

e. Defrost control.

f. Electric heat staging.

g. Low refrigerant pressure control.

[h. Unit diagnostics and di agnostic code storage.]

[i. Econonizer control.]

[j. Indoor air quality control with carbon di oxi de sensor. ]

[k. Low anbient control, allow ng operation down to minus 18 deg C.]
[I. Mnimumrun tine.]

[m Night setback node.]

[n. Return air tenperature limt.]

[o. Digital display of outside tenperature, supply air tenperature,

return air tenperature, econonizer danper position, indoor air
quality, and control paraneters.]

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Note: Select control options fromfollow ng 3
paragraphs. Control options shall be coordi nated
with existing base controls and project budget.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

[2.6.15 DDC
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Install stand al one control nodule providing |ink between unit controls and

DDC system Control nodule shall be conpatible with tenperature control

system specified in Section 15910, "Direct Digital Control System"
1[2.6.16 El ectromechani cal Ther nost at

St aged heating and cooling on subbase with nanual system switch
(on-heat-auto-cool) and fan switch (auto-on).

a. Night setback operation with single stage heating control with [7
day] [24 hour] tine clock with battery backup.

b. Fan proving switch to lock out unit if fan fails.
c. Dirty filter switch.
d. LED to indicate when Auxiliary Heat is activated.
1[2.6.17 Ther nost at
Progranmmabl e, electronic; with heating setback and cooling setup with 7 day
programm ng. Conpatible with all standard 24V AC heat punp systens.
Provide with the follow ng features:

a. Control of up to 2 stage heat and 2 stage cool.

b. Milti-colored LEDs indicate systemstatus with Auxiliary (green),
Check (red), and Energency Heat (red).

C. 24V powered with battery back-up.

d. Adjustable 1st and 2nd stage differential.

e. Automatic sw tching.

f. Deg C readout.

g. 24 hour/day programm ng, not |ess than 4 schedul es per day.
h. Manual override capability.

i. Tinme and operational node readout.

j. Status indicator.

k. Subbase with manual system switch (on-heat-auto-cool) and fan
swi tch (auto-on).

I. Fan-proving switch to lock out unit if fan fails.
m Dirty filter switch.

]1[2.6.18 Optional Accessories
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[a. Service Qutlets: One duplex receptacle, 220V, ground-fault,
circuit-interrupter type, protected from weat her.]

[b. Dirty filter switch.]

[c. Coil guards of painted, galvanized steel wire.] [Hail guards of
steel, painted to match casing.]

[d. [Step-down] [Flush] diffuser with alumnumgrilles, insulated
di ffuser box with flanges, and interior transition.]

[e. Power exhaust fan[, propeller] [, centrifugal] type.]
[f. Vertical vent extension.]
12.6.19 Roof Curb

Steel with corrosion-protection coating, gasketing, and factory installed
wood nail er; m nimum height of [350] [600] [___ ] mm

2.6.20 Hori zontal Di scharge Roof Curb
Steel with corrosion protection coating, [insulation,] gasketing, and
factory installed wood nailer, and configured to convert fromdownflow to
hori zontal airflow, mninmm height of [660] [760] [940] [1040] [__ ] mm
2.6.21 I solation Curb

Ri gi d upper and | ower steel structure with vibration isolation springs
havi ng [50] | ] mmstatic deflection and vertical and horizonta
restraints; with el astoneric waterproof nenbrane

2.7 SPLIT SYSTEM AIR CONDI TI ONI NG UNI' T, 18kW AND SMALLER

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Equi pnent efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Split-systemair-conditioning and heat punp units consisting of separate
evapor at or-fan and conpressor-condenser conmponents. Units are designed for
exposed or conceal ed nounting, and nay be connected to ducts.

2.7.1 Conceal ed Evapor at or-Fan Conponents

2.7.1.1 Chassi s

Gal vani zed steel with flanged edges, renopvable panels for servicing, and
i nsul ati on on back of panel

a. Insulation: Faced, glass-fiber duct l|iner
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b. Drain Pans: Corrosion protected steel or PVC, with connection for
drain; insul ated.

c. Suitable for vertical or horizontal nounting.
.7.1.2 Refrigerant Coils
Copper tube, with nmechanically bonded al unmi numfins and with thernal
expansi on valve or orifice. Tubes shall be cleaned, dehydrated, and
sealed. Coils shall be factory pressure and | eak tested.
.7.1.3 El ectric Coil
Hel i cal , nickel-chrone, resistance wire heating elenments with refractory
ceram ¢ support bushings; automatic reset thernmal cutout; built-in nagnetic
contactors; nanual reset thernmal cutout; airflow proving device; and one
time fuses in ternmnal box for overcurrent protection.

.7.1.4 Fan

Forward curved, double w dth wheel of galvanized steel; directly connected
to notor.

.7.1.5 Fan Mot or

Mul ti speed, PSC type.

.7.1.6 Di sposable Filters

25 mmthick, in fiberboard franes.

.7.1.7 Wring Term nations

Connect notor to chassis wiring with plug connection.
.T7.2 Duct | ess Evapor at or - Fan Conponent s

Provide [wall nounted] [or] [ceiling nmounted] ductless evaporator-fan
conponent s.

.7.2.1 Cabi net

Enanel ed steel with renovabl e panels on front and ends, and di scharge drain
pans wi th drain connection.

.7.2.2 Refrigerant Coils

Copper tube, with nmechanically bonded al unmi numfins and with thernal
expansi on valve or orifice. Tubes shall be cleaned, dehydrated, and
sealed. Coils shall be factory pressure and | eak tested.

.7.2.3 El ectric Coil

Hel i cal , nickel-chrone, resistance-wire heating elenments with refractory
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ceram ¢ support bushings; automatic-reset thernal cutout; built-in nagnetic
contactors; nanual -reset thernmal cutout; airflow proving device; and one
time fuses in termnal box for overcurrent protection

.7.2.4 Fan and Mbtor

Centrifugal fan, directly driven by multispeed, electric notor with
i ntegral overload protection; resiliently nounted

.7.2.5 Filters

Per manent, cl eanabl e.

. 7.3 Ai r - Cool ed, Conpressor-Condenser Conponents
.7.3.1 Casi ng

Steel, finished with baked enanel, with renovabl e panels for access to
controls, weep holes for water drai nage, and nmounting holes in base.
Provi de brass service valves, fittings, and gage ports on exterior of
casi ng.

.7.3.2 Conpr essor

Hernetically seal ed and nounted on vibration isolation. Furnish with oi
system operating charge, and notor. Conpressor notor shall have thernal
and current sensitive overload devices, start capacitor, relay, and
contactor. Mdtor shall be suitable for operation in a refrigerant

at nosphere.

a. Conpressor Type: Reciprocating or scroll

b. Conpressor notor with nmanual reset high pressure switch and
autonatic reset |ow pressure switch

[c. Crankcase Heater: Provide unit with conpressor oil sunp heater.]
.7.3.3 Refrigerant Coils

Copper tube, with nmechanically bonded alum numfins and with liquid
subcool er. Tubes shall be cl eaned, dehydrated, and sealed. Coils shall be
factory pressure and | eak tested. [Provide phenolic epoxy corrosion
protection coating to condenser [and evaporator coils.]]

.7.3. 4 Refrigerati on Conponents

Refrigerant circuit conponents shall include brass external liquid line
service valve with service gage port connections, suction |ine service

val ve with service gage connection port, service gage port connections on
conpressor suction and discharge lines with Schrader-type fittings with
brass caps, accumulator (if required by manufacturer), bi-flow filter
drier, pressure relief, reversing valve, heating node netering device, and
| ow tenperature air cut-off thernostat.

SECTI ON 15730 Page 35



2.7.3.5 Fan
Al umi num propel ler type, directly connected to notor.
2.7.3.6 Mot or
Permanently lubricated, with integral thernal overload protection
2.7.3.7 Qperating Characteristics
Unit shall be capable of starting and running at 46 degrees C anbi ent
out door tenmperature. Conpressor with standard controls shall be capabl e of
operation down to 12.7 degrees C anbi ent outdoor tenperature.

2.7.3.8 Controls and Safeties

Operating controls and safeties shall be factory sel ected, assenbl ed, and
tested. The m ni mnum functions shall include the foll ow ng:

a. Controls:

1) Time delay restart to prevent conpressor reverse rotation on
singl e phase scroll conpressors.

2) Autonmmtic restart on power failure.
3) Safety lockout if any outdoor unit safety is open

4) Atine delay control sequence is also provided standard
through the fan coil board, thernostat, or controller

5) High pressure and liquid line | ow pressure switches.
6) Automatic outdoor fan notor protection

7) Start capacitor and relay (single phase units w thout scrol
conpressors).

b. Safeties:
1) System di agnosti cs.
2) Conpressor notor current and tenperature overl oad protection
3) High pressure relief.
4) Qutdoor fan failure protection
c. Electrical Requirenents
1) Unit shall operate on single phase, 50 Hz power at 220 volts.

2) Unit electrical power shall be a single point connection
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3) Provide unit control voltage to the indoor fan coil

4) Unit shall have high and | ow voltage terninal block
connecti ons.

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: When the split systemequipnent is required to
provi de cooling at outside air tenperatures bel ow
12.7 degrees C, the | ow anbient kit should be
specified for the equi pnent. The Liquid Sol enoid

Val ve should be specified with all |ong-refrigerant
lines applications (over 30 neters).

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

d. Special Features (Field Installed):

[1) Low Anbient Kit: Control shall regulate fan-notor cycles in
response to saturated condensing pressure of the unit. The
control shall be capable of mmintaining a condensing tenperature
of 37.8 degrees C £+ 5.5 with outdoor tenperatures to - 17.8
degrees C.]

[2) Liquid Solenoid Valve: This electronically operated shutoff
val ve shall close and open in response to conpressor operation.]

2.7.4 Accessori es
[2.7.4.1 Ther nost at

Low vol tage with subbase to control conpressor and evaporator fan. Provide
with temperature indication and adjustnment, fan "on-auto", and
"heat -of f-cool" functions. provide energency heat control and indication
when provi ded. Thernostat shall include and automatic reset tiner to
prevent rapid cycling of conpressor

1[2.7.4.2 Ther nost at

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The wireless infared option is only avail able
with sone ductl ess evaporator-fan options.

Coordi nate for availability before using this
option.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

Wreless infrared functioning to renptely control conpressor and evaporat or
fan, with the foll ow ng features

a. Conpressor tine delay.
b. 24 hour tinme control of systemstop and start.

c. Liquid crystal display indicating tenperature, set-point
tenperature, tine setting, operating node, and fan speed.
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d. Fan speed selection, including auto setting.

12.7.4.3 Refrigerant Line Kits

2.

Soft anneal ed copper suction and liquid lines factory cl eaned, dried,
pressurized, and sealed; factory insulated suction line with flared
fittings at both ends.

. 8 PACKAGED Al R CONDI TIONING UNI T, 18 kW AND SMALLER

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Equi pnment efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Factory assenbled and tested, single piece, air-to-air straight coo
air-conditioning unit; designed for exterior installation. Conplete with
conpressor, indoor and outside refrigerant coils, indoor (evaporator) fan
and outside (condenser) fan, refrigeration and tenperature controls,
filters, danpers, and factory wiring and piping.

.8.1 Unit Cabi net

Steel construction with enanel paint finish, renovabl e panels or access
doors with neoprene gaskets for inspection and access to internal parts

a. Insulate internal cabinet surfaces with mninmm 13 mmthick
thermal insulation coated on the air side so insulation nmateri al
wi Il not del am nate when exposed to the air stream

b. Unit shall include sloped non-corrosive drain pan with externa
condensat e pi pi ng connection

c. Furnish with knockouts for electrical and piping connections,
exterior condensate drain connection, and lifting |ugs.

8.2 | ndoor (Evaporator) Fan
Forward curved, centrifugal, [belt driven] [or] [directly driven by

nmulti-speed nmotor]. Steel fan wheel with corrosion resistant finish,
doubl e inlet type, and dynam cally bal anced.

.8.3 Qut si de (Condenser) Fan

Propel l er type, alum num blades riveted to corrosion resistant steel body,
direct drive notor, dynam cally bal anced.

.8.4 Mot or s

Conpressor motors shall be refrigerant cooled type with thermal and current
overload protection. Furnish fan notors with permanently |ubricated
bearings and thermal overload protection. Qutdoor (condenser) fan notor
shall be totally encl osed type.
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2.

2.

8.5 Refrigerant Coils

Al umi num pl ate fins mechanically bonded to seanl ess copper tubes with al
joints brazed. Steel coil casing with equalizing type vertica

di stributor. Tubes shall be cl eaned, dehydrated, and seal ed. Factory
pressure and |l eak test coils. [Provide phenolic epoxy corrosion protection
coating to condenser [and evaporator] coils.]

.8.6 Conpr essor

Manuf acturer's standard hernetic conpressor with integral vibration
isolators and internal pressure relief. Furnish with oil system operating
charge, and notor. Conpressor notor shall have thermal and current
sensitive overload devices; start capacitor, relay, and contactor. Motor
shall be suitable for operation in refrigerant atnosphere. [Provide with
conpressor oil sunp heater.]

.8.7 Refrigeration System

Shal | include, but not be limted to the foll owi ng conponents:
a. Conpressor.
b. CQutside (condenser) coil and fan
c. Indoor (evaporator) coil and fan

d. 4-way reversing valve[ and suction line accunulator if required by
manuf acturer].

e. Expansion val ve
f. Refrigerant type
g. High pressure switch
h. Low pressure switch

i. Thernostat for coil freeze up protection during |ow anbient
tenperature operation or loss of air.

j. Low anmbient switch
k. Brass service valves installed in discharge and liquid |ines.
I. Charge of refrigerant.

8.8 Filters

Provide filters of the type specified in this section.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Designer shall select one or none of the
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followi ng 2 heating nethods.

EE R R R R R R R R R R R R R R R R R R R R R O R

[2.8.9 Heat Exchanger

[Alum ni zed steel] [Stainless steel] construction for [natural]
[ propane] -gas-fired burners with the follow ng controls:

a. Redundant single or dual gas valve with manual shutoff.

b. Direct-spark pilot ignition

c. Electronic flane sensor

d. Induced draft bl ower.

e. Flanme roll out swtch

]1[2.8.10 El ectric Heat

Hel i x wound, nickel-chronme, electric resistance elenents, factory wired for
single point wiring connection; with tinme delay for el ement staging, and
overcurrent and overheat protective devices. Heater elenents shall be

adequately supported and insulated with ceram c bushings. Provide capacity
and characteristics as indicated in equi pnent schedul e.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Sel ect either the outdoor air danper or the
economi zer.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

1[2.8.11 Qut side Air Danper

[a. Linked danper blades, for 0 to 25 percent outside air, bird
screen, and hood. ]

[b. Fully nodul ating, spring return danper notor, bird screen, and
hood. ]

1[2.8.12 Economi zer

Return and outside air danpers with neoprene seals, outside air filter, and
hood.

a. Danper Mtor: Fully nodulating spring return with adjustable
m ni mum posi tion.

b. Control: Electronic control systemuses [outside air tenperature]
[mxed air and outside air tenperature] [outside air enthal py] to
adj ust m xi ng danpers.

c. Relief Danper: Gavity actuated with bird screen and hood.

]12.8.13 Power Connecti on
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Provide for single connection of power to unit with [unit nounted
di sconnect switch accessible fromoutside unit and] control circuit
transformer with built-in circuit breaker.
2.8.14 Qperating Characteristics
Unit shall be capable of starting and running at 46 degrees Cel sius anbient

out door tenmperature. Conpressor with standard controls shall be capabl e of
operation down to 4.4 degrees Cel sius anbient outdoor tenperature.
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Note: Select control options fromfollow ng 3
par agraphs. Control options shall be coordi nated
with existing base controls and project budget.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[2.8.16 DDC
Install stand al one control nodule providing |ink between unit controls and
DDC system Control nodul e shall be conpatible with tenperature-control
system specified in Section 15910, "Direct Digital Control Systens."

1[2.8.17 El ectromechani cal Ther nost at

St aged heating and cooling on subbase with nanual system switch
(on-heat-auto-cool) and fan switch (auto-on).

a. Night setback operation with single stage heating control with [7
day] [24 hour] tine clock with battery backup.

b. Fan proving switch to lock out unit if fan fails.
c. Dirty filter switch.
]1[2.8.18 Ther nost at

Progranmmabl e, electronic; with heating setback and cooling setup with 7 day
progranm ng; and the foll ow ng:

a. Touch sensitive keyboard.
b. Automatic sw tching.

c. Deg Creadout.

d. LED indicators.

e. Hour/day programi ng.

f. Manual override capability.

g. Tine and operational nobde readout.
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h. Status indicator.
i. Battery backup.

j. Subbase with manual system switch (on-heat-auto-cool) and fan
swi tch (auto-on).

k. Fan proving switch to lock out unit if fan fails.

I. Dirty filter switch.

1[2.8.19 Optional Accessories

[a. Low Anbient Package: solid state control and condenser coi
tenperature sensor for controlling outdoor (condenser) fan notor
operation, which shall allow unit to operate down to m nus 17
degrees Cel sius outdoor anbient tenperature.]

[b. Service Qutlets: One duplex receptacle, 220V, ground fault,
circuit interrupter type, protected fromthe weather.]

[c. Dirty filter switch.]

[d. [Coil guards of painted, galvanized steel wire] [Hail guards of
steel, painted to match casing]].

[e. [Step down] [Flush] diffuser with alumnumgrilles, insulated
di ffuser box with flanges, and interior transition.]

]12.8.20 Roof Curb

2.

Steel with corrosion protection coating, gasketing, and factory installed
wood nail er; m nimum height of [350] [600] [__ ] mm

9 SPLIT SYSTEM AIR CONDI TIONING UNI' T, 21 kW AND LARGER

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Equi pnent efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R
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NOTE: A packaged air handling unit specification is
included later in this section to be matched with
thi s equi prnent.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R
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NOTE: Multiple condensing units nay be paired with
one air-handling unit on larger systens. For
exanpl e: an 88 kWsystem nay consist of one air
handl i ng unit, one direct expansion coil, one 35 kW
heat punp and one 53 kW heat punp. For systens
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| arger than 27 kWoperating to serve a variable |oad
t he desi gner shoul d consider nultiple condensing
units.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Factory-assenbl ed and tested, electrically controlled, single piece,
air-cool ed condensing unit, designed for exterior installation. Contained
within the unit enclosure shall be all factory wiring, piping, controls,
conpressor, holding charge, and special features required prior to field
start-up.

a. Unit shall function as the outdoor conponent of an air-to-air
electrical air conditioning system Unit shall be used in a
refrigerant circuit matched with a packaged air-handling unit as
approved by the manufacturer.

b. CQutdoor nounted, air-cooled condensing unit shall be suitable for

on the ground or rooftop installation on a full |evel pad or on
rai sed pads at each support point. The unit shall consist of a
conpressor, fin tube coil, propeller type fan, fan notor,

refrigeration control devices, and a control box. Al conponents
shal |l be factory assenbled as a single unit.

c. A holding charge of R-407-C shall be incl uded.

[d. Muiltiple condensing units nay be used with one air-handling unit
on | arger systens.]

2.9.1 Unit Cabi net

Gal vani zed steel construction with enanel paint finish, renovable panels or
access doors with neoprene gaskets for inspection and access to interna
parts.

a. Provide with heavy gage roll formed perineter base rail with
forklift slots and lifting holes to facilitate rigging.

b. Fan venturi housings and guards shall be assenbled on the unit.

c. A renovable panel shall be provided for access to conpressor and
control conpartnents.

[d. Arefrigerant accunulator with fusible plug relief shall be

installed in the cabinet, if required by the manufacturer to
achi eve the schedul ed perfornance.]

2.9.2 Fans

Condenser fans shall be direct driven, propeller type w th alum num bl ades
fastened to corrosion resistant steel body, discharging air vertically
upwar d.

a. Fan bl ades shall be dynam cally bal anced
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2.

2.

b. Condenser fan di scharge openings shall be equi pped with corrosion
resistant steel wire safety guards.

c. Condenser fan and notor shaft shall be corrosion resistant.
9.3 Conpressor/ nmotor assenbly

Conpressors shall be of the hernetic scroll or reciprocating type, nounted
on vibration isolators.

a. Conpressors shall include overload protection

b. Conpressors shall be equipped with a crankcase heater

.9.4 Condenser Coi

Condenser coil shall be air-cooled and circuited for integral sub-cooler
constructed of alum numfins nechanically bonded to internally grooved
seanl ess copper tubes, which are then cl eaned, dehydrated, and seal ed.

.9.5 Refrigerati on Conponents

Refrigeration circuit conponents shall include liquid |ine service valve,
suction line service valve, a full charge of conpressor oil, and a hol ding
charge of refrigerant. Provide 3 service ports; one on the suction |ine,
one on the liquid line, and one on the conpressor discharge |line. Each
port shall be capped for |eak tightness.

.9.6 Controls and Safeties

Operating controls and safeties shall be factory sel ected, assenbl ed, and
tested. Provide the follow ng mninumcontrol and safety functions:

a. Tine delay restart control to prevent conpressor short cycling.
b. Control wire term nal bl ocks.

c. Conpressor |ockout on auto reset safety until reset from
t her nost at .

d. High discharge pressure cutout swtch
e. Loss of charge cutout switch
9.7 El ectrical Requirenents

Unit electrical power shall be single point connection and shall contain a
24 volt transformer for unit control

[2.9.8 Optional Features

[2.9.8.1 Low Anbi ent Tenperature Contro

Provide as a factory installed option or as a field installed accessory.
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This | ow anbi ent control shall regul ate speed of the condenser-fan notors
in response to the saturated condensing tenperature of the unit. The
control shall maintain correct condensing pressure at outdoor tenperatures
down to -29 deg. C

1[2.9.8.2 Hai | Guard Package

Hai | guard package shall protect coils agai nst danage from hail and ot her
flying debris.

1[2.9.8.3 Non- Fused Di sconnect Switch

Factory installed, internally munted, NEC and UL approved non-fused switch
shal | provide unit power shutoff. Shall be accessible fromoutside the unit
and shall provide power off | ockout capability.

1112.9.9 Copper-Fin Coils

Condenser coils shall be constructed of copper fins nechanically bonded to
copper tubes and copper tube sheets. Gl vani zed steel tube sheets shall not
be acceptable. A polynmer strip shall prevent coil assenbly from contacting
sheet netal coil pan to minimze potential for galvanic corrosi on between
the coil and pan. Al copper construction shall provide protection in
noder ate coastal environnents.

1[2.9.10 Condenser Coil Coating
Provi de phenolic epoxy corrosion protection coating to condenser coils.

12.9.11 Ther nostat Contr ol
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NOTE: Sel ect one of the follow ng choices.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

[ Programmabl e nmulti-stage thermostat with 7 day clock, holiday scheduling,
| arge backlit display, and renote sensor capability.]

[ Programmabl e communi cating nulti-stage thernostat with fan switch, tine
cl ock, LCD display, degree C capability, and DDC conpatibility.]

[ Comrercial Electronic Thernostat with 7 day time cl ock, auto changeover,
nmul ti-stage capability, and large LCD tenperature display.]

[ Non- progranmmabl e thernostat with fan switch subbase.]

2.10 PACKAGED Al R CONDI TIONING UNI' T, 21 kW AND LARGER

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Equi pnent efficiency shall be in accordance
with ASHRAE 90.1 with actual energy efficiency ratio
(EER) as schedul ed on drawi ngs w th equi pnent.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R
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Factory assenbled and tested, single piece, air-to-air straight coo
air-conditioning unit; designed for exterior installation. Conplete with
conpressor, indoor and outside refrigerant coils, indoor (evaporator) fan
and outside (condenser) fan, refrigeration and tenperature controls,
filters, danpers, and factory wiring and piping.

.10.1 Unit Cabi net

Steel construction with enanel paint finish, renovabl e panels or access
doors with neoprene gaskets for inspection and access to internal parts.

a. Insulate internal cabinet surfaces with mninmm 13 mmthick
thermal insulation coated on the air side so insulation nmateri al
wi Il not del am nate when exposed to the air stream

b. Unit shall include sloped non-corrosive drain pan with externa
condensat e pi pi ng connection

c. Furnish with knockouts for electrical and piping connections and
exterior condensate drain connection

d. Furnish unit with base rails. Provide base rails with holes or
lifting lugs to facilitate overhead riggi ng.

.10.2 | ndoor (Evaporator) Fan
Forward curved, centrifugal, belt driven or directly driven by nmulti-speed
not or as shown on equi pnent schedule. Steel fan wheel with corrosion

resistant finish, double inlet type, and dynamically bal anced. Belt drive
shal | include an adjustable pitch nmotor pulley.

.10.3 Qut si de (Condenser) Fan

Propel l er type, alum num bl ades riveted to corrosion resistant steel body,
direct drive notor, dynam cally bal anced.

.10.4 Mbt or s

Conpressor motors shall be refrigerant cooled type with thermal and current
overload protection. Furnish fan notors with permanently |ubricated
bearings and thermal overload protection. Qutdoor (condenser) fan notor
shall be totally encl osed type.

.10.5 Refrigerant Coils

Al umi num pl ate fins mechanically bonded to seanl ess copper tubes with al
joints brazed. Steel coil casing with equalizing type vertica

distributor. [Provide phenolic epoxy corrosion protection coating to
condenser [and evaporator] coils.]

.10.6 Conpr essor

Provi de [one conpressor.] [2 conpressors.] [quantity as indicated on
equi pnment schedul e], manufacturer's standard hernetic conpressors with
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integral vibration isolators and internal pressure relief [, and crankcase
heater].

2.10.7 Refrigeration System
Shal | include, but not be linted to, the follow ng conponents:
a. Conpressor(s).
b. CQutside (condenser) coil and fan.
c. Indoor (evaporator) coil and fan.

d. 4-way reversing valve[ and suction line accunulator if required by
t he manufacturer].

e. Check val ves.

f. Expansion valves with replaceable thernostatic el enents.
g. Refrigerant dryers.

h. High pressure switches.

i. Low pressure switches.

j. Thernostats for coil freeze-up protection during | ow anbient
tenperature operation or loss of air.

k. Independent refrigerant circuits on units 26.4 kWand | arger.
I. Brass service valves installed in discharge and liquid |ines.
m Charge of refrigerant.

n. Tinmed Of Control: Automatic reset control shuts conpressor off
after 5 mnutes.

2.10.8 Filters

Provide filters of the type specified in this section.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Designer shall select one or none of the
followi ng 2 heating nethods.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

[2.10.9 Heat Exchanger

[Alum ni zed steel] [Stainless steel] construction for [natural]
[ propane] -gas-fired burners with the follow ng controls:

a. Redundant dual gas valve with nmanual shutoff.
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b. Direct spark pilot ignition

c. Electronic flane sensor

d. Induced draft bl ower.

e. Flanme roll out swtch

][2.10.10 El ectric Heat

Hel i x wound, nickel-chronme, electric resistance elenents, factory wired for
single point wiring connection; with tinme delay for element staging, and
overcurrent and overheat protective devices. Heater elenents shall be

adequately supported and insulated with ceram c bushings. Provide capacity
and characteristics as indicated in equi pnent schedul e.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect either the outdoor air danper or the
economi zer.

EE R R R R R R R R R R R R R R R R R R R R R R R I

]1[2.10.11 Qut side Air Danper

[a. Linked danper blades, for 0 to 25 percent outside air, bird
screen, and hood. ]

[b. Fully nodul ating, spring return danper notor, bird screen, and
hood. ]

]1[2.10.12 Economi zer

Return and outside air danpers with neoprene seals, outside air filter, and
hood.

a. Danper Mdtor: Fully nodulating spring return with adjustable
m ni mum posi tion.

b. Control: Electronic control systemuses [outside air tenperature]
[mxed air and outside air tenperature] [outside air enthal py] to
adj ust m xi ng danpers.

c. Relief Danper: Gavity actuated with bird screen and hood.

]12.10.13 Power Connecti on
Provide for single connection of power to unit with [unit nounted
di sconnect switch accessible fromoutside unit and] control circuit
transformer with built-in circuit breaker
2.10.14 Qperating Characteristics
Unit shall be capable of starting and running at 46 degrees Cel sius anbi ent

out door tenperature. Conpressor with standard controls shall be capabl e of
operation down to 4.4 degrees Cel sius anbient outdoor tenperature.
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2.10.15

Unit Controls

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: G ve careful consideration to Unit Controls
Many of these itens are readily available for
systens 70 kWand | arger but for snaller systens
these itens may add significant cost to the

equi pnent .

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Solid-state control board and components contain at |east the follow ng

f eat ures:

a.

b

[g.
[h.
[i.
[J.
[k.
[l
[m
[n.
[o.
[p.

[a.

I ndoor fan on/off del ay.

Default control to ensure proper operation after power
i nterruption.

Service relay output.

Fi el d adj ustabl e control paraneters.

Defrost control

Low refrigerant pressure control

Unit diagnostics and di agnostic code storage.]
Dehumi di fication control with dehum distat.]

Econom zer control.]

El ectric heat staging.]

Gas val ve delay between first and second stage firing.]
I ndoor air quality control with carbon di oxi de sensor.]
Low anbi ent control, allow ng operation down to mnus 18 deg C. ]
M nimumrun tine.]

Ni ght setback node. ]

Return air tenperature linmt.]

Digital display of outside tenperature, supply air tenperature,
return air tenperature, econonizer danper position, indoor air

quality, and control paraneters.]

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Vari abl e-air-volune control is available for
systens of capacity 70 kWand | arger
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

[r. Variable-Air-Volunme Control: Variable frequency drive controls
supply air static pressure. [Supply air, static pressure linmt
shuts unit down on high pressure.]]

EE R R R R R R R R R R R R R R R R I R R R R I R

Note: Select control options fromfollow ng 2
par agraphs. Control options shall be coordi nated
with existing base controls and project budget.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[2.10.16 DDC Tenper ature Control
Install stand al one control nodule providing |ink between unit controls and
DDC tenperature control system Control nodul e shall be conmpatible with
tenperature control systemspecified in Section 15910, "Direct Digital
Control System™

]1[2.10.17 Ther nost at

Progranmmabl e, electronic; with heating setback and cooling setup with 7 day
progranm ng; and the foll ow ng:

a. Touch sensitive keyboard.

b. Automatic sw tching.

c. Deg Creadout.

d. LED indicators.

e. Hour/day programi ng.

f. Manual override capability.

g. Tine and operational nobde readout.
h. Status indicator.

i. Battery backup.

j. Subbase with manual system switch (on-heat-auto-cool) and fan
swi tch (auto-on).

k. Fan proving switch to lock out unit if fan fails.
I. Dirty filter switch.
][2.10.18 Optional Accessories

[a. Cold Weather Kit: Electric heater nmintains tenperature in gas
burner conpartnent.]
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[b. Service Qutlets: One duplex receptacle, 220V, ground fault,
circuit interrupter type, protected fromthe weather.]

[c. Dirty filter switch.]

[d. [Coil guards of painted, galvanized steel wire.] [Hail guards of
steel, painted to match casing.]]

[e. [Step down] [Flush] diffuser with alumnumgrilles, insulated
di ffuser box with flanges, and interior transition.]

[f. Power exhaust fan[, propeller] [, centrifugal] type.]

]12.10.19 Roof Curb

2

2

2.

Steel with corrosion-protection coating, gasketing, and factory installed
wood nail er; m nimum height of [350] [600] [___ ] mm

.10. 20 Hori zontal Di scharge Roof Curb

Steel with corrosion protection coating, [insulation,] gasketing, and
factory installed wood nailer, and configured to convert fromdownflow to
hori zontal airflow, mninmmheight of [660] [760] [940] [1040] [__ ] mm

.10. 21 I solation Curb

Ri gi d upper and | ower steel structure with vibration isolation springs
havi ng [50] | ] mmstatic deflection and vertical and horizonta
restraints; with el astoneric waterproof nenbrane

11 PACKAGED Al R HANDLI NG UNI T

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: For |arger systens, systens with externa
static pressure requirenments greater than 250
Pascal s, or systens requiring an air handling unit
with nore options, delete the followi ng and use
Section 15720, "Air Handling Units".

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

I ndoor mounted, drawthru, packaged air-handling unit that can be used in a
suspended horizontal configuration or a vertical configuration. Unit shal
consi st of forward curved belt-driven centrifugal fan(s), notor and drive
assenbly, prewired fan notor contactor, factory installed refrigerant

net ering devices (direct-expansion coil units), cooling coil, 50 nm

di sposable air filters, and condensate drain pans for vertical or

hori zontal configurations. Unit shall function as the indoor conmponent of
an air-to-air electric [air conditioning] [and] [heat punp] system Unit
shall be used in a refrigerant circuit matched with a condensing unit as
approved by the manufacturer.

11,1 Base Unit

Cabi net shall be constructed of [nmi|l gal vani zed steel] [,] [corrosion
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resistant steel] [or] [corrosion resistant steel with enanel paint finish].
Cabi net panels shall be fully insulated with 12.7 mmfire retardant
material. Insulation shall contain an i mobilized antim crobial agent to
effectively resist the growmh of bacteria and fungi as proven by tests in
accordance with UNI EN | SO 846.

.11.1.1 Condensat e Drai n Pans

Unit shall contain condensate drain pans for both vertical and horizonta
applications. Drain pans shall have connections on right and left sides of
unit to facilitate field connection. Drain pans shall have the ability to
be sloped toward the right or left side of the unit to prevent standing

wat er fromaccurmulating in pans. Fabricate drain pans of [PVC] [or]
[stainless steel with plastic coating].

.11.1.2 Filters

Unit shall have factory supplied 50 nmthrowaway type filters installed
upstreamfromthe cooling coil. Filter access shall be fromeither the
right or left side of the unit.

11,2 Coils

Coils shall consist of 3 or 4 rows of copper tubes with alum numfins
bonded to the tubes by nechani cal expansion. Suction and liquid |ine
connections or supply and di scharge connections shall be nade on the sane
side of the coil

a. Direct-expansion coils shall feature field or factory installed
thernostatic expansion valves (TXVs) for refrigerant control. The
TXVs shall be capabl e of external adjustnent.

b. Direct-expansion heat punp coils shall have a field or factory
installed bypass |line and check val ve assenbly around the TXVs to
allow liquid flow fromthe coil to the outdoor unit during the
heati ng node.

c. Coil tubing shall be internally rifled to naxim ze heat transfer

.11.3 Mot or

Fan motor of the size and el ectrical characteristics specified on the
equi pnment schedul e shall be factory supplied and installed. Mtors rated
at 0.97 through 2.76 kWshall have internal thermal overload protection
Motors rated at 3.73, 5.60, and 7.46 kWshall be protected by a circuit
br eaker.

.11. 4 Factory Installed Options

Provide units with the foll ow ng:

.11.4.1 Alternate Motor and Drive

An alternate notor and/or nedium or high-static drive shall be avail able
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to neet the airflow and external static pressure requirenents specified on
t he equi pnent schedul e.

[2.11.4.2 H gh Capacity Coi

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Hi gh capacity coil is an option available only
for straight-cool applications. Delete for heat
punp applications.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

The high capacity coil consists of 4 rows of 9.5 nmm copper tubes with

al umi num fins bonded to the tubes by nechani cal expansion. Coil tubing
shall be internally rifled to naximze heat transfer. Suction and liquid
i ne connections shall be made on the sanme side of the coil
Direct-expansion coils shall feature factory-installed thernostatic

expansi on valves (TXVs) for refrigerant control. The TXVs shall be capable
of external adjustnent.

1[2.11.5 Field Installed Accessories
Provide for the follow ng:
[2.11.5.1 Hot Water Coi

Coil shall be 2 row, U-bend coil with copper tubes and al um numplate fins
bonded to the tubes by nechani cal expansion. Coil shall be nounted in a
gal vani zed steel housing that shall be fastened to the unit's fan deck for

bl ow-t hru heating operation. Coil shall have maxi mum worki ng pressure of
1034 kPag.

1[2.11.5.2 Steam Di stributing Coi

Coi |l shall consist of one row of copper tubes with alunm numplate fins, and
shal | have inner steamdistributing tubes. Coil shall be nounted in a

gal vani zed steel housing and shall be fastened to the unit's fan deck for

bl ow-t hru heating operation. Coil shall have maxi num worki ng pressure of
1207 kPag at 204.4 deg. C.

112.11.5.3 El ectric Heaters

Heaters for nomi nal 240, 480, or 575 Volt, 3 phase, 60 Hz; and 240 or 400
Volt, 3 phase, 50 Hz power supply shall be factory supplied for field
installation as shown on the equi pmrent drawings. Electric heat assenbly
shall be ETL (U.S. A ) and ETL, Canada, agency approved, and shall have

singl e-point power wiring. Heater assenbly shall include contactors with
24V coils, power wiring, 24V control wiring termnal blocks, and a hinged
access panel. Electric heaters shall not be used with air discharge plenum

1[2.11.5.4 Air Discharge Pl enum

Pl enum shal | be factory supplied to provide free-blow air distribution for
vertical floor mounted units. A grille with noveabl e vanes for horizonta
or vertical airflow adjustnment shall be included. Plenumshall be field
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assenbled and field installed on the unit's fan deck for blowthru air
distribution. Plenumshall not be used with electric heaters.

1[2.11.5.5 Return-Air Gille

Gille shall be factory supplied for field installation on the unit's
return air opening.

1[2.11.5.6 Unit Subbase

Subbase assenbly shall be factory supplied for field installation. Subbase
shal |l el evate floor nmounted vertical units to provide access for correct
condensat e drain connection

1[2.11.5.7 Economi zer

Econoni zer for ventilation or "free" cooling shall be factory provided for
field installation on either return air opening of air handler. For free
cooling applications, econom zer shall be conpatible with separate

t hernostat; econonizer danpers shall open when outdoor air enthalpy is
suitable for free cooling. Econom zer shall be conpatible with separate
CO2 sensor accessory; econom zer danpers shall open when i ndoor COX2 |evel
ri ses above predeterm ned set point. Econom zer shall include enthal py
control and danper actuator

112.12  FILTERS

Provide filters to filter outside air and return air and |ocate [as

i ndicated] [inside air conditioners] [inside filter box] [inside
conbination air filter mxing box]. Provide [replaceable (throw away)]
[high efficiency] [cleanable (reusable)] type. Filters shall conformto UL
900, [Cass 1] [or] [Oass 2]. Polyurethane filters shall not be used on
units with nultifrane filters.

2.12.1 Repl aceabl e Type Filters

UNI EN 779 throw away frames and nedi a, standard dust hol di ng capacity,
1.79 nis maxi num face velocity, and [25 nmm thick

2.12.2 H gh Efficiency Filters

Filters shall have a nean efficiency of 30 percent when tested in
accordance with UNI EN 1822-5. Filter assenbly shall include; holding
frame and fastener assenbly, filter cartridge, mounting frame, and retainer
assenbly. Reinforce filter nedia with glass fiber nmat. Pressure drop
across clean filter shall not exceed | ] Pa gage. Precede high
efficiency filters with a UL Cass 2 replaceable type filter

2.12.3 Manonet er s

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Prohibit the use of nercury as the operating
fluid when air handling units are to be in areas
designated as "mercury-free."
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

Provide inclined type manoneters for filter stations of 950 L/s capacity or
larger including filters furnished as integral parts of air-handling units
and filters installed separately. Provide sufficient length to read at

| east 250 Pa with 10 nmaj or graduations, and equi pped with spirit |evel.
Equi p manoneters with overpressure safety traps to prevent |oss of fluid,
and two 3-way vent valves for checking zero setting. [Mercury shall not be
used as the operating fluid.]

2.13 COATI NGS FOR FI NNED TUBE CA LS

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Include this article when coating of finned
tube coils is required by the equi pnent
speci fications paragraph

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Research project |ocation conditions to
determ ne the environnmental effects on finned tube
coils. The research should include a survey of
existing simlar equipnent. |f needed, rewite the
speci fications based on the concl usions of the
research. Consideration should be given to the

foll owi ng conbi nati ons based on past experience of
these naterials in dealing with the lIocal conditions.

1. Copper tube and al um num fins, coated;
2. Copper tube and copper fins, uncoated; and

3. Copper tube and alum num fins, uncoated.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Where stipulated in equi pment specifications of this section, coat finned
tube coils of the affected equi pnent as specified below. Apply coating at
the prem ses of a conpany specializing in such work. Degrease and prepare
for coating in accordance with the coating applicator's procedures for the
type of nmetals involved. Conpleted coating shall show no evi dence of
softening, blistering, cracking, crazing, flaking, |oss of adhesion, or
"bridgi ng" between the fins.

2.13.1 Phenol i ¢ Coati ng

Provide a resin base thernosetting phenolic coating. Apply coating by
i mersion di pping of the entire coil

2.14 MOTCRS AND STARTERS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Reduced voltage starters should be specified
when vol tage-regul ati on probl ens are anti ci pated
i ncludi ng i nadequat e power supply, poor distribution
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facilities, and presence of electrical or electronic
equi pnent sensitive to voltage fluctuation

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Provi de manufacturer's standard nmotor and starter

.15 REFRI GERANT PI PI NG AND ACCESSORI ES

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Include and edit this paragraph when
refrigerant piping is not included in other project
speci fications.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For split systens of capacity 18 kWand
smal l er, this paragraph shall be coordinated with
refrigerant line kits specified with the equipnent.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Provi de suction |ine accurmul ators as recomended by equi pnent
manufacturer's installation instructions. [Provide a filter-drier in the
liquid line.]

.15.1 Factory Charged Tubi ng

Provi de extra soft, deoxidized, bright anneal ed copper tubing conformng to
UNI 7773-1, factory dehydrated and furnished with a bal anced charge of
refrigerant recomrended by manufacturer of equi pnment bei ng connected.
Factory insulate suction line tubing with 10 mm mi ni num t hi ckness of cl osed

cell, foaned plastic conformng to UNI 10376with a perneance rating not to
exceed 1.0. Provide quick-connectors with caps or plugs to protect
couplings. Include couplings for suction and liquid |line connections of

t he i ndoor and out door secti ons.
.15.2 Fi el d- Assenbl ed Refrigerant Piping

Mat eri al and di nensi onal requirenents for field assenbl ed refrigerant

pi pi ng, valves, fittings, and accessories shall conformto Law 46,

i ncluding | atest updated revisions, except as herein specified. Factory
cl ean, dehydrate, and seal piping before delivery to the project |ocation
Provi de seanl ess copper tubing, hard drawn, Type K or L, conformng to UN
EN 1057, except that tubing with outside dianeters of 6.35 mmand 9.52 mm
shal | have nominal wall thickness of not |ess than 7.62 mmand 0.81 mm
respectively. Soft anneal ed copper tubing conforming to UNI 7773-1 may be
used where flare connections to equipnent are required only in nom na
sizes less than 50 mm out side di aneter.

.15.3 Fittings
UNI EN 1254-1 for solder-joint fittings. UL 109 for flared tube fittings.

2.15. 4 Brazing Filler Material
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UNI EN 29453.
2.15.5 Pi pe Hangers and Supports

UNI 5311 and UNI 7145, except as indicated otherw se.
2.15.6 Pi pe Sl eeves

Provi de sl eeves where piping passes through walls, floors, roofs, and
partitions. Secure sleeves in proper position and |ocation during
construction. Provide sleeves of sufficient length to pass through entire
t hi ckness of walls, floors, roofs, and partitions. Provide not |ess than
6. 35 nmm space between exterior of piping or pipe insulation and interior of
sleeve. Firmy pack space with insulation and caul k at both ends of the

sl eeve with plastic waterproof cement which will dry to a firmbut pliable
mass, or provide a segmented el astomeric seal

2.15.6.1 Sl eeves in Masonry and Concrete Walls, Floors, and Roofs

Provi de Schedul e 40 or Standard Wi ght zinc-coated steel pipe sleeves.
Extend sl eeves in floor slabs 80 mm above finished floor.

2.15.6.2 Sl eeves in Partitions and Non- Masonry Structures

Provi de zinc-coated steel sheet sleeves having a nom nal weight of not |ess
than 4.39 kg per square neter, in partitions and other than masonry and
concrete walls, floors, and roofs.

2.16 FI NI SHES

Provi de steel surfaces of equipnent including ductless split units, heat
punps, and air conditioners, that do not have a zinc coating conformng to |
UNI EN I SO 1461] [UNI EN 10147], or a duplex coating of zinc and paint,

with a factory applied coating or paint system Provide a coating or paint
system on actual equi pnent identical to that on salt-spray test speci nens
with respect to naterials, conditions of application, and dry-film

t hi ckness.

2.17 SCQURCE QUALI TY CONTROL

2.17.1 Salt-Spray Tests

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: The Perfornmance Rating is a conbination of
the protection rating (Rp) and the appearance rating
(Ra) fromTables 1 and 2 in UNI EN | SO 10298.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Salt-spray test the factory applied coating or paint system of equiprent

i ncluding ductless split units, heat punps, and air conditioners in
accordance with UNI EN | SO 10289. Conduct test for 500 hours for equi prent
installed outdoors, or 125 hours for equi pnent installed indoors. Upon
conpl etion of exposure, evaluate and rate the coating or paint systemin
accordance with procedures of UNI EN | SO 10289. Performance rating of the
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test area shall not be less than 10/ 2mA, no base netal corrosion and
showi ng noderate staining over not nore than 20 percent of the area.

PART 3 EXECUTI ON
3.1 EQUI PVENT | NSTALLATI ON

Install equipnent and conponents in a nmanner to ensure proper and
sequenti al operation of equiprment and equi pnent controls. Instal

equi pnment not covered in this section, or in manufacturer's instructions,
as reconmended by manufacturer's representative. Provide proper
foundati ons for nmounting of equi pment, accessories, appurtenances, piping
and controls including, but not limted to, supports, vibration isolators,
stands, guides, anchors, clanps and brackets. Foundations for equi prment
shal |l conformto equi pnent nmanufacturer's reconmendation, unless otherw se
i ndi cated. Set anchor bolts and sl eeves using tenplates. Provide anchor
bolts of adequate |ength, and provide with wel ded-on plates on the head end
enbedded in the concrete. Level equipnent bases, using jacks or stee
wedges, and neatly grout-in with a nonshrinking type of grouting nortar.
Locate equi prent to allow working space for servicing including shaft
renoval , disassenbling conpressor cylinders and pistons, replacing or
adjusting drives, notors, or shaft seals, access to water heads and val ves
of shell and tube equi pment, tube cl eaning or replacenent, access to
automatic controls, refrigerant charging, lubrication, oil draining and
wor ki ng cl earance under overhead lines. Provide electric isolation between
dissimlar nmetals for the purpose of mninmzing galvanic corrosion

3.1.1 Curb Support

Install roof curb on roof structure, level and secure. Install and secure
rooftop air conditioners on curbs and coordi nate roof penetrations and
flashing with roof construction. [Secure units to curb support with anchor
bolts.]

3.1.2 Ductless Split Unit Air Conditioners and Heat Punps

Wal | sleeve installation shall provide a positive weathertight and airtight
seal

3.1.3 Unitary Air Conditioning System
Install as indicated, in accordance with requirenments of Law 46, including
| at est updated revisions, and the manufacturer's installation and
operational instructions.

3.1.4 Room Air Conditioners
Install units in accordance with manufacturer's instructions. Provide
structural nountings, closures, and seals for weathertight assembly. Pitch
unit as recomended by nmanufacturer to ensure condensate drain to drain pan

wi t hout overfl ow.

3.2 Pl PI NG
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Brazi ng, bending, form ng and assenbly of refrigerant piping shall conform
to ASMVE/ ANSI B31. 5.

2.1 Pi pe Hangers and Supports

Desi gn and fabrication of pipe hangers, supports, and welding attachnents
shall conformto UNI 5311 and UNI 7145. Installation of hanger types and
supports for bare and covered pipes shall conformto UNI 5311 and UNI 7145
for the systemtenperature range. Unless otherw se indicated, horizonta
and vertical piping attachnments shall conformto UNI 5311 and UNI 7145.

. 2.2 Refri gerant Piping

Cut pipe to neasurenents established at the site and work into place

wi t hout springing or forcing. Install piping with sufficient flexibility
to provide for expansion and contraction due to tenperature fluctuation
Wher e pi pe passes through building structure pipe joints shall not be
conceal ed, but shall be |located where they nay be readily inspected.
Install piping to be insulated with sufficient clearance to permt
application of insulation. |Install piping as indicated and detailed, to
avoid interference with other piping, conduit, or equiprment. Except where
specifically indicated otherw se, run piping plunb and strai ght and

parallel to walls and ceilings. Trapping of lines will not be permtted
except where indicated. Provide sleeves of suitable size for |ines passing
t hrough building structure. Install piping adjacent to nmachine to all ow

service and mai ntenance. Braze refrigerant piping with silver sol der
conplying with UNI EN 29453. Inside of tubing and fittings shall be free
of flux. Clean parts to be jointed with enery cloth and keep hot until

sol der has penetrated full depth of fitting and extra flux has been
expelled. Cool joints in air and renove flame marks and traces of fl ux.
During brazing operation, prevent oxide filmfromform ng on inside of
tubing by slowy flowing dry nitrogen through tubing to expel air. Make
provisions to autonatically return oil on hal ocarbon systens. Installation
of piping shall conmply with ASME/ ANSI B31.5.

. 2.3 Returning G| From Refrigerant System

Install refrigerant lines so that gas velocity in the evaporator suction
line is sufficient to nove oil along with gas to the conpressor. Were

equi pment | ocation requires vertical risers, line shall be sized to
mai ntain sufficient velocity to Ilift oil at m ninum system | oadi ng and
correspondi ng reduction of gas volune. Install a double riser when excess

velocity and pressure drop would result fromfull systemloading. Larger
riser shall have a trap, of m nimumvol une, obtained by use of 90- and
45-degree ells. Arrange small riser with inlet close to bottom of

hori zontal line, and connect to top of upper horizontal line. Do not
install valves in risers.

. 2.4 Refrigerant Driers, Sight dass Indicators, and Strainers
Provide refrigerant driers, sight glass liquid indicators, and strainers in
refrigerant piping when not furnished by the manufacturer as part of the

equi pment. Install driers inliquid line with service valves and val ved
bypass line the sane size as liquid |line in which dryer is installed. Size
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of driers shall be determned by piping and installation of the unit on

location. Install dryers of 820 nL and larger vertically with the cover
for renoving cartridge at the bottom Install noisture indicators in the
liquid line dowmstream of the drier. |Indicator connections shall be the

sane size as the liquid line in which it is installed.
.2.5 Strai ner Locations and Installation

Locate strainers close to equipnent they are to protect. Provide a
strainer in conmon refrigerant liquid supply to 2 or nore thermal valves in
paral | el when each thernal valve has a built-in strainer. Instal

strainers with screen down and in direction of flow as indicated on
strainer's body.

.2.6 Sol enoi d Val ve Installation

Install solenoid valves in horizontal |lines with stemvertical and with
flowin direction indicated on valve. |If not incorporated as integral part
of the valve, provide a strainer upstreamof the solenoid valve. Provide
servi ce val ves upstream of the sol enoid val ve, upstream of the strainer,
and downstream of the solenoid valve. Renbve the internal parts of the

sol enoi d val ve when brazing the val ve

L 2.7 Gas Pi ping

Connect gas piping to burner, full size of gas train inlet, and connect
with union and shutoff valve with sufficient clearance for burner renoval
and service.

. 2.8 Hot Water Heating Piping

Connect to supply and return coil tappings with shutoff or bal anci ng val ve
and union or flange at each connection

. 2.9 St eam and Condensat e Pi pi ng

Conply with applicable requirenents in Section | ], "Steam and
Condensate Piping." Connect to supply and return coil tappings with
shutof f or bal anci ng val ve and union or flange at each connection

.3 AUXI LI ARY DRAI N PANS, DRAI N CONNECTI ONS, AND DRAI N LI NES

Provide auxiliary drain pans under units |ocated above finished ceilings or
over nmechanical or electrical equipnent where condensate overflow will
cause danmmge to ceilings, piping, and equi pnent below. Provide separate
drain lines for the unit drain and auxiliary drain pans. Trap drain pans
fromthe bottomto ensure conplete pan drainage. Provide drain |ines ful
size of drain opening. Traps and piping to drai nage di sposal points shal
conformto Section 15400, "Plunbing Systens."

.4 DUCT | NSTALLATI ON

Duct installation requirenments are specified in other Division 15 Sections.
Drawi ngs indicate the general arrangenment of ducts. The followi ng are
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speci fic connection requirenents:
a. Install ducts to termination in roof curb

b. Connect supply and return ducts to rooftop unit with flexible duct
connectors specified in Section 15810, "Ductwork and Ductwork
Accessories."

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Coordinate the follow ng 3 paragraphs with
roof structure type

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

c. Renove roof decking only as required for passage of ducts. Do not
cut out decking under entire roof curb

d. For return air plenumapplications, termnate return air duct
t hrough roof structure.

e. Insulate space between roof and bottom of unit with 2 layers of 50
mm t hi ck, acoustic duct |iner.

f. Install nornmal weight, 20.7 MPa conpressive strength (28-day)
concrete mx inside roof curb, [100] [__] mmthick. Concrete,
formvrk, and reinforcenent are specified in Section 03300,
Cast-1n-Place Concrete."

3.5 ACCESS PANELS

Provi de access panels for conceal ed val ves, controls, danpers, and ot her
fittings requiring inspection and mai nt enance.

3.6 AR FILTERS

Al l ow access space for servicing filters. Coordinate access space with
duct, piping, wiring, and general construction to nmmintain service
clearances. Install filters with suitable sealing to prevent bypassing of
air.

3.7 FLASHI NG

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Show details of flashings on draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Provi de flashing for equi pnent supports and roof penetrations and fl ashing
where piping or ductwork passes through exterior walls in accordance with
Section 07600, "Flashing and Sheet Metal."

3.8 | DENTI FI CATI ON TAGS AND PLATES
Provi de equi pnent, gages, thernmoneters, valves, and controllers with tags

nunbered and stanped for their use. Provide plates and tags of brass or
sui table nonferrous material, securely nounted or attached. Provide

SECTI ON 15730 Page 61



mnimumletter and nunmeral size of 3 nmm hei ght.
.9 FI ELD QUALI TY CONTROL
. 9.1 Field Tests and I nspections

Performthe following field quality control tests and inspections and
prepare test reports:

a. Inspect for and renove shipping bolts, blocks, and tie-down straps.

b. After electrical circuitry has been energized, start units to
confirm proper notor rotation and unit operation

c. Test and adjust controls and safeties. Replace danmaged and
mal functi oni ng controls and equi pnent.

d. Renove nmal functioning units, replace with new units, and retest as
speci fi ed above.

.9.2 Leak Testing

Upon conpletion of installation of air conditioning equipnent, test factory
and field installed refrigerant piping with an electronic type |eak
detector. Use sane type of refrigerant to be provided in the systemfor

| eak testing. Wen nitrogen is used to boost system pressure for testing,
ensure that it is elimnated fromthe system before charging. M nimm
refrigerant leak field test pressure shall be as specified in ASHRAE 15,
except that test pressure shall not exceed 1034 kPa (gage) on hernetic
conpressors unl ess otherw se specified as a | ow side test pressure on the
equi pnment naneplate. |If |eaks are detected at tinme of installation or
during warranty period, renove the entire refrigerant charge fromthe
system correct |eaks, and retest system

. 9.3 Evacuati on, Dehydration, and Charging

After field charged refrigerant systemis found to be w thout |eaks or
after | eaks have been repaired on field charged and factory charged
systens, evacuate the systemusing a reliable gage and a vacuum punp
capabl e of pulling a vacuum of at |east 133 Pa absolute. Evacuate system
in accordance with the triple evacuation and blotter nmethod or in
accordance with equi pmrent nmanufacturer's printed instructions and recharge
system

.9.4 Start-Up and Initial Operational Tests

Test the air conditioning systens and systens conponents for proper
operation. Adjust safety and automatic control instrunents as necessary to
ensure proper operation and sequence. Conduct operational tests for not

| ess than 8 hours. Engage a factory authorized service representative to
performstartup service. Conplete installation and startup checks
according to manufacturer's witten instructions and do the follow ng:

a. Inspect for visible danage to unit casing.
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I nspect for visible danage to conpressor, air-cool ed outside coil
and fans.

I nspect internal insulation

Verify that |abels are clearly visible.

Verify that clearances have been provided for servicing.
Verify that controls are connected and operabl e.

Verify that filters are installed.

O ean outside coil and inspect for construction debris.
Lubricate bearings on fan

I nspect fan-wheel rotation for novenent in correct direction
wi t hout vi bration and bi ndi ng.

Start unit according to manufacturer's witten instructions.
1) Start refrigeration systemin sumer only.

2) Conplete startup sheets and attach copy with Contractor's
startup report.

I nspect and record performance of interlocks and protective
devi ces; verify sequences.

Qperate unit for an initial period as recommended or required by
manuf act urer.

Cal i brate thernostats.
Adj ust and inspect high-tenperature lints.

I nspect outside-air danpers for proper stroke and interlock wth
return-air danpers

Start refrigeration systemand neasure and record the foll ow ng:
1) Coil leaving air, dry- and wet-bulb tenperatures.

2) Coil entering air, dry- and wet-bulb tenperatures.

3) CQutside air, dry-bulb tenperature.

4) CQutside air coil, discharge air, dry-bulb tenperature.

I nspect controls for correct sequencing of [heating,] [m xing
danpers,] refrigeration, and normal [and energency] shutdown.
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[u.
[v.
[ w.
[x.
[y.

[z.

[ aa.

Si mul at e maxi num cool i ng demand and i nspect the foll ow ng:
1) Conpressor refrigerant suction and hot-gas pressures.

2) Short circuiting of air through outside coil or from outside
coil to outside-air intake.

After startup and perfornance testing, change filters, vacuum

[ heat exchanger and] cooling and outside coils, lubricate
bearings, [adjust belt tension,] and i nspect operation[ of power
vent s].

Adjust fan belts to proper alignnent and tension.]

I nspect for visible danage to furnace conbustion chanber.]

O ean furnace flue and i nspect for construction debris.]
Connect and purge gas |ine.]

Adj ust vibration isolators.]

I nspect operation of barometric danpers.]

Performthe follow ng operations for both m ni nrum and maxi num

firing and adj ust burner for peak efficiency. Adjust pilot to
stable flane.

1) Measure gas pressure on nanifold.

2) Measure conbustion air tenperature at inlet to conbustion
chanber.

3) Measure flue gas tenperature at furnace di scharge

4) Performflue gas analysis. Measure and record flue gas carbon
di oxi de and oxygen concentration

5) Measure supply air tenperature and vol une when burner is at
maxi mum firing rate and when burner is off. Calculate useful heat
to supply air.]

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Delete the follow ng paragraph if test and
bal ance work is specified in another Division 15
section. For variable-air-volune systens the

desi gner should delete the following and utilize
Section 15950, "HVAC Testi ng/ Adj usti ng/ Bal anci ng. "

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

[ ab.

Measure and record the following airflows. Plot fan volunes on
fan curve

1) Supply air volune.
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11 ac.

3.9.5

3.9.5.1

2) Return air vol une.
3) CQutside air intake vol une.
[4) Relief air volune.]

Verify operation of renote panel, including pilot |ight operation
and failure nodes. Inspect the foll ow ng:

1) Hgh limt heat exchanger

2) Warmup for norning cycle.

3) Freezestat operation

4) Economizer to linmted outside air changeover

5) Al arns.

Equi pnent

Fi el d Acceptance Test Pl ans

Manufacturer's Test Plans: Wthin [120] [__ ] cal endar days
after contract award, subnit the foll owi ng plans:

[(1) Roomair conditioners - field acceptance test plan]
[(2) Split systemheat punp - field acceptance test plan]
[(3) Packaged heat punp - field acceptance test plan]

[(4) Split systemair conditioning unit - field acceptance test
pl an]

[(5) Packaged air conditioning unit - field acceptance test plan]
[(6) Packaged air handling unit - field acceptance test plan]

Fi el d acceptance test plans shall be devel oped by the equi pnent
manuf acturer detailing recormended field test procedures for that
particul ar type and size of equipnent. Field acceptance test

pl ans devel oped by the installing subcontractor, or the equipnent
sal es agency furnishing the equi pnent, will not be acceptable

The Contracting Officer will review and approve the field
acceptance test plan for each of the listed equipnent prior to
commrencenent of field testing of the equipnment. The approved
field acceptance test plans shall be the plan and procedures
followed for the field acceptance tests of the equi pment and test
reporting.

Coordi nated testing: Indicate in each field acceptance test plan
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when work required by this section requires coordination with test
work required by other specification sections. Furnish test
procedures for the sinultaneous or integrated testing of equi pnent
controls which interlock and interface with controls factory
prewired or external controls for the equi pnent provided under

[ Section 15901, "Space Tenperature Control Systens"] [Section 15910,
"Direct Digital Control Systens"].

Prerequisite testing:

(1) Start-up and Initial Operational Tests as specifed el sewhere
in this section shall be conpleted prior to comencing with Field
Accept ance Testi ng.

[(2) Equipnent for which perfornmance testing is dependent upon
the conpl etion of the work covered by Section 15950, "HVAC

Testi ng/ Adj usti ng/ Bal anci ng" nust have that work conpleted as a
prerequisite to testing work under this section. Indicate in each
field acceptance test plan when such prerequisite work is
required.]

Test procedure: Indicate in each field acceptance test plan each
equi pnent manuf acturers published installation, start-up, and
field acceptance test procedures. Include in each test plan a
detail ed step-by-step procedure for testing automatic controls
provi ded by the manufacturer

Each test plan shall include the required test reporting forns to
be conpl eted by the Contractor's testing representatives.
Procedures shall be structured to test the controls through all
nodes of control to confirmthat the controls are performng with
the intended sequence of control

Controllers shall be verified to be properly calibrated and have
the proper set point to provide stable control of their respective
equi pnent .

Performance vari abl es: Each test plan shall |ist perfornance
vari ables that are required to be neasured or tested as part of
the field test.

Include in the listed variables performance requirenents indicated
on the equi pnent schedul es on the design drawi ngs. Manufacturer
shal |l furnish with each test procedure a description of acceptable
results that have been verified.

Manuf acturer shall identify the acceptable limts or tol erances
wi thin which each tested performance variabl e shall acceptably
oper at e.

Job Specific: Each test plan shall be job specific and shal
address the particular itemof equipnent and particular conditions
which exist with this contract. Generic or general preprinted
test procedures are not acceptable.
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3.9.5.2

Speci al i zed Conponents: Each test plan shall include procedures
for field testing and field adjusting specialized conmponents, such
as hot gas bypass control valves, or pressure val ves.

Fi el d Acceptance Testing

Equi prent Requiring Test Reports: Each piece of equipnent |listed
shall be field acceptance tested in conpliance with its approved
field acceptance test plan and the resulting following field
acceptance test report submtted for approval

[(1) Roomair conditioners - field acceptance test report]
[(2) Split systemheat punp - field acceptance test report]
[(3) Packaged heat punp - field acceptance test report]

[(4) Split systemair conditioning unit - field acceptance test
report]

[(5) Packaged air conditioning unit - field acceptance test report

]

[(6) Packaged air handling unit - field acceptance test report]

Manuf acturer's Recommended Testing: Conduct the manufacturer's
recomended field testing in conpliance with the approved test
plan. Furnish a factory trained field representative authorized
by and to represent the equi pnent manufacturer at the conplete
execution of the field acceptance testing.

Operational Test: Conduct a continuous 24 hour operational test
for each item of equi pnment. Equi pnent shutdown before the test
period is conpleted shall result in the test period being started
again and run for the required duration. For the duration of the
test period, conpile an operational |og of each item of equipnent.

Log required entries every 2 hours. Use the test report forns
for | ogging the operational variables.

Notice of Tests: Conduct the manufacturer's reconmended tests and
the operational tests; record the required data using the approved
reporting forns. Notify the Contracting Officer in witing at

| east 15 cal endar days prior to the testing. Wthin 30 cal endar
days after acceptable conpletion of testing, submt each test
report for review and approval

Report Forns: Type data entries and witing on the test report
forns. Conpleted test report forns for each item of equi pnent
shal | be reviewed, approved, and signed by the Contractor's test
director and the QC nanager. The nanufacturer's field test
representative shall review, approve, and sign the report of al
manuf acturer's recommended tests. Signatures shall be acconpanied
by the person's nane typed.
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f. Deficiency resolution: The test requirenents acceptably net;
deficiencies identified during the tests shall be corrected in
conpliance with the manufacturer's recommendati ons and corrections
retested in order to verify conpliance.

3.9.5.3 Fi el d Acceptance Testing of M nor HVAC Equi prent

[ For equi pnent not covered by test plans and test reports specified above,
test][Test] each item of equi pnent in operation for continuous period of
not |ess than 24 hours under every condition of operation in accordance
wi th each equi prent manufacturer's recomendation. Verify that the

equi pnment operating parameters are within limts recomended by the

manuf act urer.

[3.9.6 Manufacturer's Field Service

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Manufacturer's field service should be
i ncluded for systens 70kWand | arger.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

Engage a factory authorized service representative to inspect field
assenbl ed conponents and equi pnent installation, including connections.
Report results in witing.

13.10  ADJUSTI NG
3.10.1 Proj ect Adjustnents

Adjust initial tenperature and humdity set points. Set field adjustable
switches and circuit breaker trip ranges as indicated.

3.10.2 Cccupancy Adj ustnents
When requested within 12 nonths of date of acceptance by the Contracting
O ficer, provide on-site assistance in adjusting systemto suit actual

occupi ed conditions. Provide up to two visits to site outside nornal
occupancy hours for this purpose.

-- End of Section --
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